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tiWi 1 : &■§ 



^^^JEiSAl 47f S^?l 4^ I47^6ii7«j3531±q 7>^-Al 7| 7H A)lfl 



4*1 
3*11 4 



(54) ^ ^ 3^ ^ n^-i- a4 ijs..^ ^ * 



3# £44^, ^ 14 jhj-§. sai^ 7 >^*> a a] ^-*is^ f 4 ^A>Aj (sc 

anA)°l ^WS*- "fi ^^(data)-^- 5 ^ ^(Iw)» 44i-°lfe B.®*}^ (TFT3)4, 441-4 

4i?(Iw)4 «lt* #4 4«r*M Ml^Hr 44 S^l^El (TFT 1)4, MS 44 5fl 

'gofl 4^ ^t^r 7H^ ^ *J^~i i4(OLED)S. IItJ s>fe (TFT2)£ °1^<H*!4. 

44-§- 44 S€*1^4(TFT1)^ TFT3°f! 4«D 44*°34 4i 4#(lw)# 4*114 *fl^s *iM «H £ 
4 4^4 Tflol Eofl -§-^(c)^ TFT14 7fl°lH°I| 4W 44 zfll-fr M44. TFT2fe C°fl * 

x]^ xjoj- ^ofl 4^ ^ sjigg 7}^ ^ ^-f ix>(QLED)S * = 7fl ^4. 
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£ 5 



4£, t4^i, 4x 44, 44 ^4. 



£ 4^ *7l <y^H3.^1 Ml 4^ (electroluminescence : EL) 4 44°fl 4*fl ?|£(»K)4 XI <H 51 44 
£4 44 444^r 4* 44 3^. 4 °1 ^ j^ofl o\n 44 ±X r * Zj- 3^n}l} ^A] #*1, 

4^ SIS, ^ 44 £44 44 4lH 44 3°14. iL^r 4^14^, 4 4^ 4°fl *I44 44 7« 0 lSl #31 51 4 
E^xl^Bl f-Sl ^ ^4*r 4444 ^°l«}c 44 44 SIS. 4 ZL?i4 A}-§-^ ol-E-4 

°-«eih ^m^^ x4 44 °n 44 3°i4. 



^ajoi, ^ElW *m3^4 44 £4 ^^oflAi^, 4^q Stef. nflEaj^ o. S q.^*) §}j7, ^Al fls. ^ 
44 S)-4i44 4 4^4 ^H^S-M) 3}-^ fi4^-q. 44 #45-4 °-^4 444 34°fl^, 4 4£°fl 

7l°g£l^ 44 4^4 ^44°1 4444. ^71 44 443-4 -H-71 4ajH3.^H4£(EL) 7 flS.S. A}-g-*V °« 

Eli «m«^4 44 £4 ^H^, 7l^°] ^44 °-»34 444 3^4 f^tW. H^4, ^il-^°l 

4 44 471 EL4^45H°lfe4 4£°fl 44 £4»7}4fe, °m4 4441i(gf3*sy)°H, oJ !^ 4^4^°14wl 

H*M 444 7>A]AJ (pj^tt)o] q 401^7} 44 4^4 41- 44 7>^4. 444 ^ ± 

44 444°fl 4*fl ^«H^4. ^, 44 £47} 44 44*8 £fe 44 XM ^14:2 *Kr 3 414 ^ifJf 

*i 44^ s.n 4^.4. 



°^ 4^4^14 4444:£-, -3-71 EL ^i#5flol£ a ^-f 44 °-^4 il^A ^4 ^El y uflE^ 4 

4°l 4^44. 44fe ^7} 4£444 m 5E4 2^4(S5ffiffl)4 cl^-ieJMo} ^^o] 5^*1-71 a^u 

nflB^i 444 44 *S^U 44. 33*. "IS^i ^^Sr 4 Sl-dtofl fl^tb ^ 4i7}S ISfe 3^-» % 

± ^4°fl ±4(^£3 Hr, 7fl°lM^ 3t| 3:4 °m^^4 "a^^l 44 m€4^, °14tft4 

jl 4^ ^^7} si«fi ^^-&4. °1 °^El « "11^^ 4^3 -fr7l EL ^it4°lfe, 

8(1996) -23468331 7^13^ o i ^_ ^ 7 |- SIS.* i H 44\E4. ±4(0LED), ^1 

l 44H?14^(TFTi), ^2 44H€4i4(TFT2) ^ -Sf^l **(C)£.s ^l^-^^4. 4 V: t ±4^ -fr7l <yajs 

S^nim-ai(EL) rh4°14. *7l EL ±7>fe ^ 3^ (Sf«tt)«>l 5a 7l 0LED(-B-7l 4°1 5.^)4 

n *3|4*r E^^-Mfe i7>(0LED)S.Ai 4°l5.^sl 7lit A>-g-*>i 514. 3. 44 ^4fe 4h 

4 0LED°fl 4^sl^ 44^. ^4s 4^-4°fl sl«ll ?l£7> ^Hslfe 3°14 44. a, 44 ^4°fl 4h 
4 ^^-4°1 ^4slfe 444. £44 0i ll o fl4^, TFT2sl 7]& 4fl(^4 «H, 44 i7}(0LED) 

4 *|kE(^)t Vdd(44 ^^)°fl ^44^ 44, ?1±H(f4c TFT24 Hefl4°fl ^4sH 44. 44, TFT1 

21 7fl°lJ=ir ^44(scan)°fl ^4=1 JL, 4°l£l4(data)<>fl ^44^, H?fl4* 44 44(C) ^ TFT24 Tflol 

^^si<H &4 
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4£# ^^I?l7] ^*fl, "24 ^4-3 (scan)* <m 4*fl3. 42, t-fl°HH^(data)°f| flJE ^iL# £Al*Kr tflo]3 *} 
3(Vw)» 7}44TFT1°1 3 °1 4*1 -§-^(C)°l *# 443^, TFT2S1 7fl°lM 33rr tiHE| 

(Vw)4 <y*144. ^4~i!(scan)-& 4313. 44 TFT1°1 i«S ^U, TFT2fe 3713 b] Aj (data) 

°-JL4£l £i!W?h TFT2S1 4*1 44(C) 0 !! 433-°i2. 4444. TFT2* f-«fl 44 £4(0 

LED) 5. «: 2^ 44xr TFT2^ TlMH/^i £ *d4(Vgs)°1l 4* 34 44 ±4(0LED)fe TFT21- * ^ 

^3tt #44°fl 4^ 7fl4 4444. 



^^tfl, TFT2^ = 4°fi £-ft» IdsS. 44 °1?H OLEDS. *i4°14. TFT27} £4( 

nn) «a«H<M 3-° 3. 44 Idsfe °14sl 4 o.s. s«£4. 

Ids = v ■ Cox ■ W/L/2(Vgs - Vth) 2 

= u ■ Cox ■ W/L/2(Vgs - Vth) 2 2 -(1) 

°}7l°1H Coxfe 43 £3 4^3 7flo]M ^o|^ o]§>^ Ajoj ^o^t*. 
Cox = e 0 • e r/d ■■■(2) 

(1)4 $ (2)4 f 1 , Vthxr TFT2S} ^TflS** 443U, p 44MU, Wfe *Hl£ 44^U, 

L-& Jfl^ 2°1# 443U, £ 0^ 44** 44^U, E r* 7fl°lS *J£43 Hl-S-^l-i- 44^U, d ±r TflojE 

ajo^S] = 4E}lfljI $}4. 

(l)4]o| °144 4±°fl 7l«a*>fe *d3(Vw)°fl Ids* *fl<H4 4 SU, ^ 14 44 £4(0LED)Sl flSf- *H 
4 SiTfl £4. <^7H4 TFT2* £4 H^H*! 44*l?lfe °14fe 4-°r4 44. 4, £4 <8«W*1 i ds ^ Vgs4<i 
2fl<HsU, Hefl°]/4i>i 4 4#(Vds)<>l|fe S}*4*1 ^71 nfl§-<4 OLED^ ^ «*M ^1 «fl Vds 7} Sl^H. ± 
^ *i^(Ids)» OLED3 * = 7fl 4 4 5ft7l «H€-«14. 



#£4 y>fif tfo], £ H 44ufl J^c} $3. ^o^i^ 4*1 vwi *l#7l^* ^44 4^°H ^71^5)714^1 1 

^4(t£4) 4°l#(i = ^°J) OLEDfe ^ss. tt^-i- ^1^^4. °14 44i* £ 24 S°l 

^li 4=r wfll^^, «. n m^i^ X^l ^11- t 5U4. £ 2°?) 44^ 53 *2flsl Sa] 4; 

33 -a} A>ol#(afll. f-^, NTSC 4^-^511^ 44i(25)l" ^1^471 fl* ^4^(scanl ifl^l scan 

N)4, 4i(25)# ^-§-471 fl^ H£ 3fl(Vw))» ^fe ^l^lEl^(data)4 "B = ^i<8 ufl^sl^ 

S14. ^4^d(scanl ^fl^l scanN)^ ^4ti ^ ^S(21)°fl ^#Sl^ ^ °1 A d (data) ^ 

22)°)1 ^^^4. ^4ti 3lS-(21) <: >11 ^l«f| ^4^1(scanl ^fl*l scanN)-* *>^S. ^^4^^, ^ ^S. 

(22)i tflolEl^( data ) o.s^ Vw°fl 7l°g^r «4fe SW"8: ^ Sl4. ^ ^m^i 

^s] S4 ^H^ife, 4 4^°fl i^fe ^^14 £4°D4 ^^4fe c fl ^4^, £ 2°1t 44\E 0 -^e1 « Dfl 

j=3^sl a^l ^H^ife 7i <y ^41 £ 4 4^(25)^1 ^44 741^44 4$ ^s^ifl 
4 «1 a*H ^ efl^oi v^«>Wfe f-^l ^*1 m ^i#sfl«*H^fe *e1«F>H € 

4. 



£ 3£ £. 2°fl 44^ 4^(25)21 4^ 7114^ ±3. 44^1 a. SI4. 4, -§-°14t11 47l 0LED4 T 

FT24* 44^31 OLEDfe ^ ^(10), ^4 EL#(11) « 4^(12)* «WS ^^1^ 4 3°14. ^ 

4^-(i0)^r 4^44 SU OLED^l °B^=s.Ai 71^-4^, «1* *^ ITO £44-2.3. °1^^14. 

^ 4^(12)^r 4i 4^^ ^^«H 5tlal, OLED^l 7fldbHS.A] 71^44. ^, ^4 ^(12)* ^ 

^^(Vdd)°fl ^4^1^ SI4. -fM EL* (11)*. 1-4 ^?(E?L) 4^^4 ^4 ^^1^ 4 444 
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3<H &4. °lltJ= (3^ 3^)3*1 7]^3>fe +r% 3^(10) 3* ^£*-5-5>i Diamyne* 

o. $H #4 Aql3* *44^, 4*1 ^ $H ?fl^(^4 #^)3*i 7)^*)-^ ^ ^ 

(12)* ^4*4. ^JE, Alq3+ 8 -hydroxy quinoline aluminum* 44M1JI $14. °14 £+ 3* A*}^ 
OLED^r °AA^ *14*1 &^4. °1^* ^* 4*1 ^ OLED^ °fltH/7l]£H ?H ^t£°l ^^(lOV *j5L)* 

7 r *}$, *}44 f- ?fl^^sl «]<H4 ifr^ol #^44. OLED^l 3^ ^£ *j^4 

3*} ^^0.5^ ^7,}S. *§*3€ ^7l*K»jgT)°fl Si* *34£4. 



TFT2fe -fre] f-iS ^JM^lfe 7l«(i) $H XMH ^(2)4, n A o v ^°fl 3*}*] 7fl 0 l^ ^£4(3) 

Sr. °1 TflojE ^34(3)* tIMs ^(2)3 tflM 3*1*1 l&JcJfl 44(4)°-.sL °lf-<H*14. °1 #£*H 44(4) 
°. 4| £ 4^ 44.2.S 0 l-¥-°l-?14. TFT2'b OLED°fl *3"S)fe- *i+£l ±i(S), *ti^(Ch) 

^ ^efl°J(D)* ^al^ji oj4. *fl^(Ch) + 43. 7fl°m 3^(2)3 ^ A J-(S±)°fl 3*1*4. °1 ^ 
TFT2fe *4 =S34(5)°II ^ SXSL*\. n *i^(6) * *1^(7)°1 ^3<H 5d4. °1* 

si flofl^. 4^ ( 9 )# f «g *1£* 0LED7} *34£M &4. neU, £ 3^1 °H*lxr TFT23 0 

LED^l °fl^» ^#«r7l flafl, TFT2S-H p*fi^ 44 H#*l*iEl» *r-§-*U Xl4. 



°^Elu sflEsj^ -^71 EL nli#2fl°H^fe, ±4S*1 ^*ajo.S. -frBl 7l#*,Hl ^*J£ TFT (Thin Film T 
ransistor: 44 B«*l*^)7 r <>l-g-5)*14, o]fe 4*3 °UH1 4^4. a o. 7 ] EL ^^o^ (KSLS)°1 
ell i}^ ^ a AH^-b tfl^i 34 5^514 *fl£ f- ^ 

-M2l^7l^* A>^feS*«-S«l 0 l 5E*. ^ ^rS^ ^*^^7l $n,*7] EL^ «1kE 

(o^)S^, Jif - ITO(Indium Tin Oxide)?} 4-g-SHnV rTOfe 4M EL*°1 ^^^1 

^ j,^ ^oflA-i ^^S]fe <y°l Si, °1 ^-f ITO^ +71 EL*°1 ^l^^ ** ^-^7} 5fl4. 

cfl^s. ols}4 



4*1 £ 3* ^^1 -fr2l 7W(1) ^ Vo fl Tfl^lH ^^"(2), TflolS ^^^"(3), W ^ € 21 S (Amorphous Si 

licon: SdfftK) °l^^lfe M 4 D 4(4)* *>3ll^ ■ sfllWH TFT2* ^^*4. ^-f 

e|| 4^^, 0>l-3li ^21^* 5ll°l^ =M^2l°H Si «fl # r£\ ^ ^ 3- (^^ H B H ) ^Sl?)^-*>fe « 

4. °1 is., °>#5li ^el€4 al5L*H ^^l 0 ! °l*i7 r ?1, ^^o] a TFT21- °V# ^ Jl4. 

cl-g-ofl ±4(OLED)Sl slfe ITO^^ ^(10)* ^^*4. 7fl^r*IH, ^) EL#(11)* S\^\^, 

£*}(OLED)# <§^«4. 4^1 D 4^S, ^ ^5.(^11- 51*11 ^>sl slfe ^ 

^(12)* ^^*4. 



°1 t* ^^1^ ^^r 7l^(l)fil ol^*(^^) o.S.^ SIH.S. 7l«-(l)«flfe ^|5.(iLf-* 4* 

t €-S-7> flcl-. ^lBl*V4^ nfl^^, D fl^^^^ +71 EL ^it^°H^t ^1^^ cfl^fi^ ^ 71^(1)°! a> 

^jL, ^rS-^fe n ^^*>^ T^ol HlsL^ +e-l*TFT7> A>-g-£lfe 5J0I ^^^fe, 713& 

(l)Sl k^^(^^^)iS.-¥-^ Tliflfe A1515L °1 7^+sl ^ £ 4°H 44^4. £ 34 4€ ^+ 

^4(0LED)1- ^ ^^(12a), +7l EL* (11) « ^ ^i^(10a)* ^>^1S ^^1^ TFT23.*! N^fl^ B^^l 



O] 7l*(l)* +B14 SO] 3g_2. fe flxlnv, cfl^Sl 71^-^ofl E^UlA^S-^fe. «Al TFT 

7} oi-g-sl^ %o] «a*^«>14. =l#$i. TFT£l ^^°fl 4-§-3fe -ael^°14 #51^21^+ ^el^4 «1 
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j&*H M-SLjI, ^£ 714-21 ^l=H^ol 4*71 nfl-g-ofl, <g44 TFTfe^4 444 € gajzj 0J4 4 

4 aU3 tfl^sl 4s) 71* 4°fl #sl^el^ TFT* ^4fe ^-f oflfe, *4 ?1*4 1 »m 44 4*>7l 
SL-f 3 £4 344 4^4 4-§-344, €■ -8-3 7l#°fl 5«J4?fl 344 of^l-i ja^h % °. 

1-Bl^elSSl 144 4^7} 71* iflS] #£o|| gft}*- ^T^A^l^ ^4 3)4 4 §14. 



e] 14 4<y 71* #°)1 4 ^* TFT451, H Vth(<y«)7l- 42} ^r^mV, 3-f °fl 444fe IV 4# $4£l 

- ^ £f 7) ^4. o) 7J ej|^ #4 #4 tfl44 #£ #4(Vw)* 7l<y«(|i, 4£°fl 44 Vth4 

£4slfe 14, #4$ (l)^M 42V, OLEDS. * sfc 3.4(Ids)fe 4£44 37H £444 4^r €4fe &°-£-^3 

$44fe 14k 34 ^4343.4 44 sHJ-i- 7lcfl^- ^ S4. 43 4 vth£* 4M4, 5H34 °1* £(y ) 

(1)4 o} 4 44433 «*H cfl«flA^ f.«J# 34 44 4 oJ4_ g: Aj- 7l 4 5*4*1 3 Sl £4fe 

± 43 £4£* 3.H44, £fe 4l444i 444£ 4 — ^s. £43fe 4* sit ^fe a 3-. 44 £ 

* 3-f°flfe, OLEDS. sfl4 4 44fe 3-?T(Ids)ofl t fl4ol j t^olEl>y ^Sl(Vw)* 4^ ^*H°>*Kr7H 

3144, *)1444 (1)33 ^ 43433 *^°fl 44 S-M" ^44, 43£ 3^-&344 4# ^ofl^fe Hi 

£4 o>^4, £T£ofl 34 TFT3 ^4 £4 ^-7l*fil A^ofl 44 yp-p S.4 o] A j * ^ 

4 ££H rflsiHfe 41^* 4^4fe 34 D 11^ 4^4. 



4^°1 4^4 

4 s.^^ 44- ^4 s; ^4 ±44 4 A 3 g*}c| 014x1 sa, 44 ^> ^d^- 

» Slfe ^ flS., ^ n^J* Af-§-4i, n 14 ulf-^fi] 4 A J-* £Al*Kr 5J°1 7f^^ sai ^l, 4 



AV 7l ^.3}^ ^471 Sl*(] 014S1 y*-*- Tj-^^4. a ^ ^ofl 44 S.A) ^Ife ^A>AH^ 4^5. Aj^4^ ^A>A d 

41S.4, fls. 4€- ^1* 7>4fe tii «Wi cfloiElAHoii ^-^-4^ ^14** it 

4^ cfloiEj^ ^f- S]s4, $ cfl 0 ]^^ 2^1 wll^sl^ safe * A H. ^ 44 £ 

^*}fe ^i^ i4» at^fe 4^4 4^1- ?al*Ka ^-^ ^«fl *±fe 

^i^s]^* ^o]Ei-a 4x t4* 0 lfe Ttf-^, t41- 0 J ^#si ^4 eflifl-fr «y* ^ 
4 sfl>is ^44^ -S-^l^fe **Y4, al** 4€- sflt* 7>7.ife 4f- ^41- 4sfl 4^ ±4^. * 

htIi 4^ ^4s. 0140144. 4^^^^, A o v 7 i ^*^-fe 7fl°l^. ii, nefl°] * *B^-i- ^ai4 ^*-§- 4£ ?fl 
olH^ ^741 5:4 H$4^4, A J-7l T^oiEofl ^44 ^.4^. £44jl °iA4, ^ v 7l 4*-§- 7fl°iE*8 J:4 
e ^^l^Bl^ Aj-71 4440H 4«ii 4o>i;ol4 ^5: ^ V 7l sfl^S * = 7fl 4^ ^l 0 ^ ^1* ^7l TflolB^l 

4AjAi7iji ^7} 4^=^ A ^7l 7^01 = ^1 iHSt N** -S-^1^4. at, A o v 7l ^*^-fe A J-7l ^4-g- 4^ 
#n £4 S€4^^si H5fl°J4 TlMs 4°H Tflol^ ^Tfl jl4 h€4^» it*U XI 

4. #71 ^3*14 ^'S ^Tfl £4 H^^l^Blfe 4± ^^-4 ^i^- 2fl>S* eflts. £44 ^ 

#7l 444 &n a4 H^S4^44 H2H°14 7fl»lM* ^7l^ o.a ^4*>^ 7l$AS. 4fe ^ 

oj. TfloiEofl 4aj4^ 4^ 44, #7l ^44-§- ^ n*)^ x4 ^S4^fe sfll* A J-7l 4^ 

ofl 47,14 nH 4*514, A o V 7l S*£ Tfl^lSl ^74) 3l4 S^l^S] 7fl°lE * cl^ofl ^44 Q 7 ] 44^. H?l| 

4^.S4^ ^21^4. 



4-M4 ^^fl°fl A ife, #71 ^4^-fe 7H°m, Hefl?I, ^11^4^1^ t 1 ** 5:4 SSE^l^ 

41 ;£44jl 44. °1 ^^-S- t1M:e*§ ^Til i4HiS4i4fe#7l 4^°fl ^-4* eflt# tHo1h°D 44 
fou ^^Joll 41- ^d^- eflt* 44fe n 1 * ^fl'il- ^ «ll A o>7l i4s. *H7fl ^4 £4-§- tH 

0lE^ ^Tfl £4 E^xliEiSl 7H=>1E4 A o V 7 l ^*-§- ^ TflolE^ ^Tjl ^4 E^flxliBl5l 7f!°lE 7 } a) ^ ^4^^ 

x d = uis^ ^4411, 43: x}^°i ^d^- 3*4 ^ ^4 eflt 0 ! *7fls *4. #7l 
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Jio}^ ^ 3.4 B$3^3fe 4413 cfl-g-lsHr *MH$ 3*1 £.4 B$3^33 e^ofl 

AjSH 5ao.nl, #3 2-3 S«3^33 3 £4 7>33. #3 ^-§- A o] 

B*§ 3?fi 3.4 B$3^3fe £3}- 13°fl3 ^3*U, ^ TflolEofl 7 >Sfl?l 33 Zfl^4 3^ 3343 *H 4& T 1 * 
#3 aVjg- I£7l *V4. 



4 # ^EfloflA^, # 7 ] AV 7 ] A>0lo))Ai AV 7 ] ££-g- ^ 7fl°lH$ 3 *] £.4 H#3i3# 

Al^-^ ^-§-4^ 34. #3 3£ 3^f3 4JL* * #3 TfMHS £4 

3^1# #3 ^^5=^3 £3*}3 T 1 **^ 33 *i3 *lo]E*§ 3*1 Jl4 H 

33^33 7fl°lB41 7>* #EJN3 *fl^ **| 3*» #3 £7>iiL * = ?| $4. #3 A] o] 

3°fl #3 ^3 Tflol^^ 3^ iJf H«*li*Ht- f-sfl #7l £# * St 3iT* 433^ <r 

3* 7>34. #3 *W 3^ ^-g-g- 7>3fe 233S £4 3 3°]-* 3H43 1-iL 3^# 43* 

4 £fe #3 *fl3 Aj-7] 3£ TflolE^ 3^ jtsj. IE $3^4 #3 £# £7,} A}t>H tfojjg ;^-g- 

3'g TflojE^ ^ B$3^3:iL ^lf-^AlJl, AJ-7) ^flol-g- 7flo]H^ 331 Jl4 2=^3^3^ 

Hl ^L^ AH HlJEf- #tfl£ 33 #3 *M^i 3*1 £.4 ^€3^34 #3 £# £4* S-e)«|-uL, #71 

£4°i a]^^ tf- ave|)^ 4^4. 447>, #7l thm =-^-0. HR¥ aH ^ ^ff 4^*H #7l 

4l4# #Efl^ A134, AH * S Tfl S>°1 #7l ±X}f #EflS ^ ^ V] 

±£ ^lol^H ^ 3i» >IH 7>^47fl ^4. Tj^-i 44A^, A^7l ^^fe #71 ^ TflolB^ ^Tfl 

3:4 ^^AiiEl* #71 iT-is j:h^ ^ 3^-sl 3^- ell^* t>^^7l #7l tIIoIe 
* ^^1 X4 B^Al^&|sl iif 7l§iL3. ^ H2fl°]4 Jl^^fe ^ ^r^-i: 7>^14. 



^ £13 (8R»)°H^fe. #71 ^4, #71 ^ #71 4^3 7H^E^ A d7fl 3:4 

iElf ^S* *>4 £^ 27fl °1#3 *)°t TflolB^ ^>l| 3:4 H^^l^Elfe ^ $3. ^3 ^ 

s ^^l*>7l 3«fl Ci#7flolB 7>^4. #71 ^^-fe TflolB, H5fl«l S ^Hl* Tfl °1 B 

^ ^711 3.4 B«^^El# s.^\s., Ann 4^ H5fl°I4 ii A >°1# t 1 * ^i^-* # 

7 ] « a v^ £745! A o V 7 l «v^- ± ^ ofl^H ?fliSf 7}xl^ 2£4^<>H, ^i=.7> S.?ll?loll ^^SlH 

si4 xfe #7i ^f-^ th°ib, ^ ^hi* 7fl°iH^ 3*1 £3 hsm^eh- 

41 7}*«*! 3°^ 4^ H2fl°]4 ±^ 4°1* #71 ±a>s. 3.2^ *U, #71 ±7} 

* 7>7l^ 2 W1°H, ±±*1\ ^^£)°1 #71 SI tfl -fr^l^ 

* #7l ?*-¥-4| ^r^*- i^uL flo.^, 4 3}-4i3 iefll* £4. o] t^^, aj- 

7 ] - TflolB, £4°! ^ iif 7>7l^ TflolB^ ^711 3.4 = SZ^, #7l 3^ 

o. A J. 7] 7flolB*§ ^ 5.4 = ±^ ^3 *3| THolBofl 7}n*}±= 

^ 3^*>4. afe, #7l ^-S-^-fe 7fl°lM, H2fl<?1 « iil 7Hfe 7fl°lB*g ^ 3.4 B^Al^Bll- i^*}jL 

sa^ #7l ^S^-fe #7l 4-3 ^$4^3 7HoiB4| ^^jl, a* #4 3<y- sill* -fr^iavfe- -fr^-i- ^wi^jl 

U2.nl! #71 3& #71 -g-^ofl ^7> ol^T^H, #71 -g-^ofl ^Xl^ A o > 7l TflolBH ^ 

3.4s«Ai^Eisi 7flolB°fl °J7>3°1 <:> >§ ^ afe. #71 7H°m, ^4ii» 

7Hfe 7fl=.lB^ Jl4 H^^liBll- Ufi-^, #71 < a^°l #7l tH^ib^ ^tH 3:4 

B^.AliBl3 TflolHofl ^^3^1, X* #7l 3°^ sflt* -n-^l*>fe US.^, #71 Ttf* #7l « 

S^-ofl 3*ii ££3 #71 ^ sfl'i* #71 -§-^<Kl ^it nfl #7l -§-^3 32- 33* #71 7ti°iB*i 

3t11 3.4 S«3^Eisi 7flolB°H 7>«H4°> « ?i 0 J sfl'i* *>Hf 3^*3. #3 £% ±4r, *2 -B-3 
•y^B^^Ml^i 3~§-*3. 



^ £13 ^ HSr 4-S-3 ^* 7}34. ^413 $i ^^-3 3<y^ 3£°H 3# 333 ^ 
33341 3: = 7fl ^«1133, n $± ^1^3 ^3^^ ^ 3.4 ^^3^33 ii ■ h 

3* ss3, ^^41 4^ Tfloi^ . ii 3 30^ ^5^4. t^, # 7 H3 >!I3S ■ 
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ii ^ £ - TflojE ifl*Lofl £fc 7l^|^ O.S. #zfl4*7 -§-ig4 4-§-°fl 4*|j -fM44, 7^ 

^JL ±4 7l?>, tfl^lS =L efll* *444. 4M, OLED5. XS-fe 44rr ^34 ^IfS. 4^r4 #4 44-§- 

T^e^ ^ j:4 e ^l^El 4*fl, £^ :i44rr 43. Sfcfc ^°fl ^4 3L 44 44~§- 4£ TlMS^ 431 
514 =34^44 7flolE 7 | ^.g. TflolE^ £4 E^liE]»| ^sq«fl *H44. OLED T 1 * 4 

4 • ii £ ^<y-o] a^6fl 4*fl $43. ;g<g 7fl°]^ H4 H$4^44 »M = ■ £i 4 

444 ^fl^S. ^44. 4°d AHfe *fll ^44°1] 4*j| 4<H4fe -r^-§- 44 ^ ^4 E^liEj 

o)| 4sfl t-fl°1444 4£ 444 £fs)a, 42 ^44°fl 3*11 *IM4fe ^44-8- 4£ 7flo)E^ ^ ^4 e^^ 

ofl SUM ajg TflolE^ ^ Jl4 e $4.^34 7fl°lE . HBflG] 4°1 4444. °14 4444, f41 <*N 

4fe U2E. 4^4 4SS4 fltfO-S cfl tfl*H, £ 4^4 SA] 44°ll4fe 4^"&4 ^O^fe ^_ 2: 

*umshsi 44444°! 4. 



£ wj-tg^ ojnl 3 xft^ ^ 444 82, 3*441 44tt 4-f?-» OLEDS. IS^ 4fe 3* 

44o_:sL444 44 ^1 44 *U44°fl 4*11,£44£ , lH]4- i r flfc °14°fi 4^44. 44 $ 

4-§- 4<?1 XI £4 J=«4^4» TFT1, 44 TflojE^ ^ s:4 E^4iE]# TFT2, ^tf* 4 

3 TflojE^ ^ £4 E^i^S TFT3, 44 7fl°lS^ 4X1 S4 H«4i4» TFT4S. 4444. <e. 

^ TFT(^ V ^s)^l Sal. ^-1^ 7l*om. SOI 7l*ofl ^^£l^ ^7J^ ^51^ e^ 

7-l^E^ ^51 ^ Tf^l ^7fl Jl4 B^l^Ell: ±7l3.*\ 7>^^4. =L^, ^£2) 7} °J A l , T 

FT1S. * 2 7H *Kr ^131 ^^-» Iw, a 7J4 tftH 7||«>1e . ±+ # VgsS. ^4. 7]<Q A^fe T 

sl«fl TFT1S1 7Hom ■ HsD-?] ?Vo) c^sM Si O.H.S.. TFT1* iE* <^°M f^^l. 44^1, Iwfe °1*> 
Si i| 0.3. ^ol^4. 



Iw = n 1 ■ Coxl ■ Wl/Ll/2(Vgs - Vthl) 2 -(3) 

WH*\ 4 44^1 El 4 sl n l^ A J-7l (1)44 3-9-°! §^4. 4-§-°fl, OLEDS. * idrvS. 4^, idrvfe 0 

LED4 Q^s, %^s\S= TFT2°fl 4*fl ^fl^ 0 ! ^H€4. ^ ^°H4fe, a Tflom • ^ 4 ^d^l (3)44 v 
gsi <y*14H5L, TFT24 54 ^^°fl4 ^4^-431 7}W& °14sl q*] ^^44. 

Idrv = u 2 • Cox2 • W2/L2/2(Vgs - Vth2) 2 "(4) 

4 44niEisl 44^^71 (1)44 S^4. 7H°m 4^1 Jl4S4 44 i4 

^-4471 4*v ^4^: Vds# H2ll°l ■ ii 4 ^2. 0.3. oj^s; 4 o.s. ^<H^4. 

I Vds I > I Vgs-Vth I -(5) 

°}7H4, TFTl4 TFT2fe 4* %± 4^-°H 5-^4^ S^^7l Af^ 4 u 1 =U 2, Coxl = Cox2, Vthl 

= Vth2S. ^444. ^^4, o] n (3)4 2 (4)4^S4E1 -8-«>i*>7fl oi§>4 4°1 °l# c >144. 

Idrv/Iw = (W2/L2)/(W1/L1) -(6) 



a^o^ ^4«flo^ ^ (3 )4 £ (4)4°fl^ u . Cox, Vth4 a 7>^i^ 4^44, ^l-f-44, 3Efe sb44 « 
44fe a* °1^14, (6)4* °1 44 n lell- 544^1 S£.as.. Idrv/iw4 a* °1»4 €*H 4*44 $ 

^4^7 *l-^ ^Jo14. ofl-t #4, Wl = W2, Ll = L2S. ^^144. Idrv/Iw = 1, ^ Iw4 Idrv7> ^-°J4 44. 

s TFT4 4 A J 44°fl 444 Sjl, OLEDS. x = ^ 4^-(ldrv)fe 4444 4£ 4^-(lw)4 f- 0 d47fl 4°s, 
^14 0LED4 4^- 444711 ^ 514. 44fe «i|«>14*. °1*>41 44i» #«H ^^4fe S 4°1, 

Wl, W2, Ll, L24 ^4 ^4°fl 44 Iw4 Idrv4 44S 444^, £^ TFT14 TFT2* ^4 TFTS. ^-g- 

4fe 4£ 7Hr44. 
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°]4 £4 €• ^341 343, TFT^ ^-4 «*M 34*1 Si. OLEDS. XiM $ <r $1*14, £4 (6) 

*h ^«i-kiw^idrv7> 4£4 «i5*ii &m safe o i3°i4. ^, £ i^ (i)*w 44<d 3 2 

°1 Vw4 Idrv7}TFTSl ^HH 3£*H ^^M, T 1 *^ 3# *M7} c£ 4 ^ gp (1) A]ofl 

44>d TFTsl JH ^, m°] °l*H(w )fe ^ io, l **3fe *M 23*1 544. °1 f^°Wfe CD^°fl 

44, Idrv4, M-o>7Hfe OLED^ ?l£7> ^S^H £ ^o|] S^o} 4*jS] 

n (6)4^iL ^<H*lfe Idrv^l &-§- OLED°fl ^4 ^ Si 4. 



(4) 4 °fl A 1 fe, TFT27} 3.$ <^°M *4ft4^43*^*.£* , 3£TFT27r3^<H <gqofl^ ¥44fe 3-f°fl 
ifl«IH5L a TFT27} 2^<>1 «8«H<*1 ^44fe 3-f°flfe, Idrwfe °143 4°M ^44. 

Idrv = p 2 ■ Cox2 ■ W2/L2 * {Vgs - Vth2)Vds2 - Vds2 2 12} -{7) 

Vds2feTFT2Sl = ■ ii £ *I4 0 14. TFT1. TTT2fe e3*H «ll*ls|<H $a°-4 a 14 Vthl = 

Vth2 = Vth?} ^H=lfe ^AS *>^, (3)4, (7)4A5L^f4 Vgs, Vth# diTitt =r 5a<H. °143 4* <2fe4. 

Idrv = ii 2 ■ Cox2 ■ W2/L2 * { (2Iw ■ Ll/y 1 ■ Coxl ■ Wl) 1/2 Vds2 - Vds2 2 /2} -(8) 



°) 3-f , Iw4 IdrvS] 4?41fe (6)44 4£ 4£4 «H ft*|3.fe 3*1 #*1»V (8)4°flfe Vth7f 5L#£H Si ^1 

Vth3 «*H*^ ^ ^44 3.^443 £4)°)) 4*fl Iw4 Idrv^ 4317} 3H-£|fe «]£ 31" 4 
^ 3l4 2? Vth3 £*HI 34*1 ^3 Iw» 44fe Idrv* <r Sl4. 4, y 4 Cox7> $3 

ifloflA^ 3-f °flfe ^fSl 3*11, 4*33 Iw» ^olEj^ *o}4 ^-f^JE, (8)4^4^ l*j3fe Id 

rv3 St^ =1 Tfl S1S.S, TFT2fe *d£4 % 4°1 £4 <3^°M *44fe 44444. 



a, TFT34 TFT4» 443 ^}*H 4*fi *W4^I, 7]°^ ^S. Ajofl^ TFT3°fl ^ TFT4* off 4fe 
^.tf 4^444. * HH 1 ! ft* 4^ SlS.^'Hfe, TFT34 TFT4fe £^ 4^^ 1-fi-fe Sii, TFT34 TFT4 

- £fe 4= £^ 4°J 0 1^, 44^1 7B7flSl ^A>^ofl 7l°J °11 fe TFT3°fl 

TET44 off ^s. s]£4 ^^4fe 5J°1 4t444. 

£ TFT3 TFT4* 44 4^ ^«fl ^l«H4fe ^^-°flfe, 7l°J #S ^, ^A>/H°l i^ofl TFT4# on 4 

ns. *U' ^ a ^ 5514. TFT12] TflolH . H efl«1, ^ TFT221 7fl°lH7> ^^£]7l nfl 

§-ofl,TFT2^ TflojE ^Tmsj <y7H^(ol^^TFT24 °Jt«4 7]^ SIH. TFT1, TFT2 if- 

off^Efl^^7l nfl^ol^. 

»14 ^3131 E^oi'S-i- S4 ^lsl ^47fl ^44?lfe 3°1 7}^*}4. R, G, bs] 

a^ d }4 ^12 ^Af^^ i+i f «H i aW*rS ^ ^^1^ i^s. 4€47fl »3t ^ §14. 

a*, *R> ^5 ^ 7 14^ «l*(duty)* ^4(0LED)^ ^ ^^-t 

a^fl'tt^ Si4. 



£ 2fe *efl°] SLA] ^121 ^^<^1- 44Mlfe t^£°14. 
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£ 3* £ A 1 =8*1 3 M-^Wlfc 

£5fe^ ««a«fl ^ flaal A}A] 1§BflS q^iflfe 3]^5L°14. 

£ 7* £ 52} ^A] ^Eflofl %± S\s_m. 4-§-*V SA] #*l«s] ^ofll- i+eM^ l-s.£°14. 

£ 8* H 5^1 ^Al ^EflSl g^flflf- M-EMfe 

£ 10* £ 9*1 4M ^HfloflA^ 4 aixs^ sHHS- M-^fe 4^£°14. 
£ li* £ 9^1 ^tflsi M-EMfe 5]s.s°14. 

£ 12fe £ 9^ ^ A l £^H» i-Wfe iU5L°lth 

£ 13* £ 921 *H ^Eflsl g^eflt i+^iflfe 3SL5L°)i}. 

£ 14fe ^ 921 i§tfl°l ^Igofl* V+EWfe Sl^iol^. 

£ 15fe * ^ 4* SlSi°m. 

£ 16* £ 1521 A] l-M^fe 4|s.£oi^. 

i 17* £ 1521 <gEfl°l ig^eqg i+EMfe 3Ui°m. 

£ 18* * ttflofl ^ J?£i] 4^ ^Efl* ^tflfe 33.51°1eK 

£ 19fe £ 1821 AM] <§Ej]°] g^e^. U^fe S]^i°l^. 

£ 20* £ 1921 su°ihsi ^RI ^2] a. = ^ $ o.^ ^^*|. 7 ] 014. 

£ 21* S. 1921 ^Al ^Bflo} g^eflfc l+E}-lflfe ^SHo]t|.. 
£ 22^ £ 1921 AH <§tfl°l ii|flc|t HS£o]t|.. 

£ 23* £ 2221 $2. ^ ^efl SjjiLSl h^^^I- v^iflfc 

£ 24^ S. 1921 ^Efls^ ^ofll- M-E^iflfe 3S5L°14. 

£ 25^ £ 2321 i|£ S S15.21 4|oj34 #3* 5Lg°14. 

£26**^°fl fl-i^S-Sl 4*^ a] ^^uf^xflfe flSiol^. 

£ 27* * ^ 31S.2] ^a] ^Efll- 4E*iflfc 3:sL51°14. 
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OLED: 4# TFT1: 44 H 31*1^3, TFT2: ^-§- 44 TFT3: 44 H$*liEi, 

TFT4: iflAl* 44 B$*l^, C: -fM -fr^, CS: ^^Hl, scanA: scanB: t4^, data: Hl 0 ltH"id, 21: ^ 

4tf AS, 22: *M3-a ^ S]S, 23: $3.. 25: Sj-±. 

*J A l «fl 

°i*>. £ 4^ h^-i- *^$4. 



i5fe^-^^°fl 3$SfciSl3.3 °H4. o] #%-7}*<L$= ^«;-g- e^^1> : ^ (tft1 ) i -^71 EL 

e. o] ^o]7)± ^ * s fe ^ a)H*Rr ^-§--g- (TFT2) *H. *|l (scanA) 

2fl<Hofl o}«fl 3}£ J}s4 31 °1 3*1 (data) £ £fe *}£*Kr ^-S- =31*1^3 (TFT3), A2 ^441 (scanB) 4 A 
6\<$ sl\H 7)<Q 7R>^°fl TFT13 TlMH ■ H^°J*#4mr^*l-§-H$*litH(TFT4, TFTl)^ ?(MH ■ ±i 
?J ^ »}--§: 7l«a ^°fl£ **147l 4* *^(C), S 4# £4(0LED)3- 5L 5»fl4, TFT3£ PMOS, 

a 43 NMOSS ^jsW 55144, g*«>H. 4^1 olifla« gAfe £4. -§-%=(C)£ =L $ * 

3 447}TFTl3 7^lB°fl ^sJjl, cf= 4^ 44fe G ND(34 £44, GND°il $34*1 &ji 

0 J3s] £34^ ^4. QLEDSl ^iH(^)^i^]^as1 3fl(Vdd)°fl 3#3<H 5U4. 



£ 4^ ^Alfe. ^A>Aj (scanA scanB )* *>a||3. -S^Kr ^4*J 33.4, fl£ ^Jt 

ofl 4= ^ 7Hfe ^^-(Iw)» 4^3. t(|°l 3*1 (data) °fl 2^(CS)# i44^r *H 

t 1 * 334 4 ^r44(scanA, scanB) ^ 4 HI °1 3 # (data) 3 SL*}^ ^H, ^ 

44 4#4fe 3^ 4# 4^7} (OLED) 1- £44fe ^14^ &4. ^3 44^3*1, 

£ 5°fl 44^5 4*1] ^4ti(scanA)°l ^^^54* "fl (data)^S^Bl a]Jl ^^-(Iw)* ^ 

0>1 .oi^ ^sf, «>o>i-o] a] j: ^^-(iw)s) *Hf- -a^- 2111=. ^1*>^ « 

^ 4^- ^1* ^ ^v^- i*} (OLED) 3. * HTfl 4fe ^^-S. °1^-<H^14. ^^1^ 

£.afe,-*7l 7fl°]H, ii, H^°J ^ il]^* ^altb ««-g- ^BS^^(TFT1)4, ^TllolE^ 

-§-^(C)* SUE*. «44 (TFTl)fe A j"7l ^V*^^ tii ^(Iw)* A J-7l 

* 5.7(1 ent-i: ^-7i 7H°iso() tt-flAi^ji. **(c)* A J-7i 7d°mi tt-fl* sfli* 

*V4. S ^ aj-71 tfi^fe ^^-§- «>?v E^^iEKTFTDS) He(l°14 ?(1 0 )B ^ 0 J^ ^ B^^l^ 

Ei (TFT4)# 514. ^4 Hi;gxli^(TFT4)fe ^l^-(Iw)^ efl^* 

nfl i*Sli, a -n V 4 H«*l^Ei(TFTl)S} H20°14 TflolES- ^7l^^S ^^*}^ ±if 7l^o.S. 4fe 

sflt-i: TFTlSl TdolHofl ^^Tfl ^-tf. a, ifl^l-g- E^xliEl(TFT4)^ ^1*- (C) °fl "H 
^ B€4^(TFT1)4 TflolB ^ o]^}^ ^^tl: -§-^(C)# TFTl^ H^l^liS.^ ^5l*4. 



at} aj-7] ^"-^ tO^e, n^<y_ ^ ^ ^-§- «vpv e ^xl^El (TFT2)» i«-*>jl ^-g- 

Wh«^^(TFT2)^ H(C)°I Bfll* Tfloleofl ^o^olj) olofl 4^ 5(1^* 7Hfe 

^d^l- *«« ^4(0LED)S. 11^ = (TFTl)Sl Tflomsf 

*liBi(TFT2)S( t(1 0 1S7> al^ ^^5l<H ^sj flSl- ^j^, ^^-(Iw)Sl 5(1^4 ^f. 

efl^o] n}^ ^TflSSl^s. ^^-§-BV4B«^^(TFT2)fe^^°(l^ tfl-§-*>^ 44 H^xliE( (T 

m)s1 e^vofl ^^si<H 51°-^, 44 M^l^(TFTi)4*°a^ ^Tfl S^-a- 7>^]4. 44 

iB( (TFT2)^ as^ ^44^, a TfloyEofl 7>«fl^ #<y- edl4 ^ ^1 ^°J-4^ *W 4€- 4% 

4i7>(0LED)S. * = 7(1 *V4. 
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£ %± $3-3) ^£ 2°-^, ^ 4^*51 6°fl 44>fi4. ^13, 3°^ *11 1 ^4^(scanA), A 

2 ^33(scanB)-§- 3^1 3^3 £ 5 S} ofloflx^, ^1 ^a>a} ( scanA ) * Ai^>§, *«2 ^33 (scanB)^ Jiefll 

3 *U $ ^33 °1 33£ 33]°113 HM^(data)°fl 3^(SC)* 3#^°.3*1, TFTH 3iL°fl 4 
^Aji ^a.( Iw )7> (CS)^r fli 3iL°fl 4^^I C H5]^7>^ 3^€°14. °1 nfl.TFTl^ Tfl °1 B ■ S. 
eflo] ^TFT4°11 ^«fl 333 °-3 #^sH 5^2.3, (5)^}°1 3 f^^U, TFTl£ £5}- ^°fl3 443, 
°1 TflojE . ^eflfe (3)35.3 ^<H3fe ^(Vgs)^ *MJ*4. 4^1, 2fl 1 ^33(scanA), AZ ^33 (scan 
B)* al^sj Aj-Efl^ ^^xi^ 5^2 ^33(scanB)* ^A^3, *U TFT4* off 3*fl3 $4. °H 44 
Vgs4 -§-^(C)°fl ^1*fl *334. ^-g-ofl, afl 1 ^A>^ (scanA )* JieHtS S>J2. off 33)3 fl-O-S^, ^ 3 34 c-fl 
°133(data)°l 333 5.3 ^^1, a *M3<H(data)* f"«fl 4^ SJ-±°fl3 7}<$-jr *J§ ^ &4. <^7l 
<H13, 3^f€(CS)°l 3£ 3-rrSl 5^33 #^5^ cflolEl^ ^2 ^33(scanB)°) 333 SLS. £]fe A^oflA^ 
-frilJ 117} xWtf, a^Ml^^sM!^* 4-g- %±4) t-fl°13)3 SjcHS. £4. TFT2fe TFTl4 
>1M = * ii7} 3^5H #3L, 2.^ 3£ SB: e3*H ^3sH $1-9-5.3., TFT27} i^^i 
Ai f^JL Sio.^, TFT2* * 3fe 3^ (4)3.2.3. ^r<H3i, °13°1 ^ ±Ar(0LED)3 iSfe 3=( 
Idrv) 3 €4. TFT2* °$^AM **M7]fc ^fe, ^4 (OLED) 3 3 3°J- 34* °}33 (5)3 
°1 3^35^, i^l El « 33* Vdd°fl ^ €4. 



3-7] 343, £AH0LED)3 3^ (Idrv) &4 ( 6 )^ 

Idrv = (W2/L2)/(W1/L1) ■ Iw 



3. ^33^, TFT3 "3 «*H 343 344?fl Iw-i «]^|* &5.3 £4. *)4 ^(S»)°J (W2/L2)/(W 

1/Ll)°fl tfl*fWfe, ^ 4^* iI^*H tf.2.3. ^§ 5fl4. §^ ±4 (0LED)3 ii 

711 «fl°> t u la3 3^ a, ^# *^ lOnAe}-^ «■ ^-f , Z^s.^, tii ?14(Iw)3A^ ^4 ^ 

^^51* ^^>7fl : §-^-*}7lfe <Hs}£ Jftit. «>14 ^ "i* *^ (W2AV2)/(W1/L1) = 1/1003 

Sl^s. ^741^}^, (6)3 °.3^-El Iw3Ai^ in A3 Sl<H, ^fl* 7l<3 -%-c]^^\ %t±. 



£ tfU* ^-i*>4. ^, TFT27> 5iq<H ^^oflA-1 -^3^fe 7j^ofl^_ ^ i7.}(0LED)3 *3fe ^^-(Idrv)fe 
371 (8)3 

Idrv = V 2 ■ Cox2 ■ W2/L2 * { (ZIw ■ Ll/n 1 ■ Coxl ■ Wl) 1/2 Vds2 - Vds2 2 /2} 



3 ^<H^4. 371 3°fl3, Vds2^ ^>(0LED)S1 ^fl-. ^<y- ^-34 iA>(0LED)» iife ^^-(Idrv)°11 
Sl^fl 13^4. VddS] ^ 4iA>(OLED)^ ^3°1 ^«H^1^ Idrv^S] ^=r^^ 3°14. °1 ^-f . Iw4 I 

drv^ ^741^ (6)34 23: 47413^ 5]Al ^Al^V, Iw7 > (8)3^ ^3?lfe Idrv7> OLED* 

^-^ ^^-3 ^4. (8)3i^ Vth7> S13 »7] nfl^-ofl, Vth3 *i">^ ^*V4 A 

s aEn>t}-sl -94-C4I Iw4 Idrvfil ^t4|7> ^-f 3£ 4\d ^* 0 i ^ ^, Vths] ^*>°fl si*M Sa, 

Iw* 7l«yf-5.3^, €*>^ Idrv* £* ^ $i4. °14 TFT2* el^^ ^^°H3 ^33?)fe 7g o-ofl-b, 



<M iE}E ^i(VSP)7> Al£E ^3>,^1- jE^fe ^A>A1 ^3(A21)4 *^*>7fl 3 « E 5fl^iBl# Sf-^f 

ir ^a}aj ^ ^3(B23)°fl °J^«4. ^33 413 (A21), ^33 S]3(B23)^ VSP* ^ ^, ^3 
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(VCKA, VCKB) 0 !] *?1*H 44 A\ (scanAl-scanAN), (scanBl~scanBN)-§- 4«!44. 

4 cflol^Cdata)^ tfl-§-*M *d-^€(CS)=>l HM34 flS.(22) 333<H 5tU. 4-E *d^f ^ 

igS ^ojBl^-i: ?-§-tb4. 3^-4(CS)£:5L44 #4/^ £4 3 3.3. °]^<H*U, fl£ 44^fe 44<1 4 

5} 2^-* #344. 4± 24^ ^4 t44 43 4£5L*4 433- 7l°J°l *J*flx!3. 4 4£ 

a sUl^ 41- 4^3. 444 7|M^4. VCKAfe VCKB°fl tfl^H *14 33(24)°f| 3*fl 34 *1£3^ 
flt)-. oj^fl 42}, £ 6 °fl 444 3 44 *l2 ^4^(scanB)°l *fll ^44 (scanA) °fl 44 34^A3 44. 



£8£:£53 4£33.3 £^i 0 14. 3 4)3-fe £ 5°IH3 TFT2», TFT2a4 TFT2b 2?H3 M^liElf ^fS 
344 cHt?H©lJS. 4^-5-3- 4^, a £ 5°ti43 TFT4*. TFT4a4 TFT4b 271)3] =€4^3* a^JS 344 34 
TflolE ^^£i *V ^Jolrf. TFT2a4 TFT2b 3 TFT4a4 TFT4bfe 44 *MH7> ^f- 343^ -2-2.3., 7l£x} 
°.3fe 4«J ^$3^3 4 4°d4 *44 4^, nl3f i 83 4£ 33.5L £ 53 3}33 ^4 *44 44. 
a^tfl 4<M H$3i3, s-6-1 TFT°lMfe. ^?! 0 J7H £tf 3*fl i= Als) si h ^7} 33rr tJ °- 7 > °14. 3 
sflW 33 3*ll*U 3-f°fi^4^sl H«4^» aits 344^r 44(%fi) ^* *H44^r 

3t3*}3. 3^*1 44, 3^4 43 ^«4iEW 3^4 5a«H£. 4-E-4H«x]>:El3 3^4 3°.^, 4*H333 
3£lfe 3*11371 nfl£34. S. 821 TFT2a4TFT2b4 4£ ^4 344, 33. 344 33 fl£ *ll3(34 ^13)3 
7j^°fl £3 Si ^>i3 ^-34 ^isfl^l^Jl *Kr °{|3^» 4*544. a, TFT4a4 TFT4b4 4£ ^4 344 
44(C)°fl 334 «J£. 433-2-3. 434 4 5142- ^HlH» °11-°11 tfl^l^^, 4?>7>xlS 3 

a^ 7 i ^f-^-fe ^-^ B^^l^El (TFT)# ifl-ft SIS.* *W- £^ 2711 ol^oi e ^xl^El 

(TFT)^ 2131- 3^1*>7l flSfl C)-i-7j|o)E ^1 7>x]4. 



£ 9fe ■& ^fofl fl-i SlSSl c}s ^Al ^o)4. o] ^s.^ A1J: ^^-(Iw)7> XSfe ^^^^^(TFTl) 4^7} 
^ ±4(0LED)S. * 2^ ^i#(Idrv)» ^H*fe ^ lo 14. £ 5°H 4e}\E ^S.'fl^fe, TFT14 

TFT221 ^(Vth4 u 34 4^ ^.f , xj^>7fl^ ( 6 )^ol Aj^sjxl ^of, Iw s^ i drv 7> xj^f^^ Hjsfl 

^TFTl 2l°H, ^ll ^Hvl(scanA)Sl ^«fl 2l«fl ^4: 3 # (data) ■§■ £^ 4^fe H€4^(T 

FT3), ^12 ^>-tl(scanB)Sl 3«fl 7l?V ^ TFT13 7flo]E . hsU^I* S^xl^ (TFT4) , 

TFT13 TflolH . ?_> xi<y.^. ^ s ^ofls -fM*]-7l fl* -8-^(C), ^ -fi-71 EL *1^-<H^1^ ^4 

(0LED)» =7-*W3. 5114. ■fr^l +*(C)* ^ « ^3 ^>7> TFT13 TfMEofl ^^Sla, ^# GND(^ 
^1 ^^3^ iZ^14, GNDi tVxjs)^ ^3. ojsisl <^xj ^ ix>(0LED)3 

^S. «flxl^ ofli.H^KA) 0 !! ^^sl°l 514. TFT3^r PMOS, ^ "T^l M$xl>,El^ nmoss. ^5)<H 51^1 
4, °13£ ^sll 0 !^, *s. A l °ltfls.«a life §14. 



°1^4 4°1 * -a^l ^"fe ^€^-43 4°H^1 «*-8- 44 H^xiiei (tfti)» ^ 

?-§-4Jl 514. ^, ^Y^r <0x €^(Iw)3 * 44 S^xl^El (TFT1)* tt^S- 

^ §-2l*M ^-f-§-^S.*U, ^1€^°J^1* ££^44£«*1^(TFT1)S1 T^olEofl 7>^^Efl°H^ sfl^ 

^ »*fl ^ 4^-* 4^ ±4(0LED)S xiM ^4. a, ^-S-^-fe *1 *4-§- 44 HS!^^ (TFTi) 
1- 4^ ±4(0LED)S * xi^-1- ^41: 7>x]4. ^ =41^ ^1<H 4-§- 

* 7>x]^ 244^ 44 ^4(0LED)3 ^x> 7j ^4^: °B^h^(a)°I1 4«H 4444. 



°1 21^3 ^ « 0 >^^ 4-S-4 4^^, 4^* 5- 10°fl 4444. ti^l, 7l 0 d ^A>>a (scanA) , *fl2 ^ 

4ti(scanB)* 4^3. *>4. £ 103 *fll ^a>a1 ( scanA )^ ^^t, A2 ^44(scanB)^r 3L^S. 
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4^ &4. ^7}^[^ dME)4i(data)ofl 34&(Iw)4 ^^€(CS)* ^4*] 4, Iw7> 44 £4(OLED)I- 

3* 4*147l 4)41, 4# 4:4(0LED)S} °fliiJ=4(A)£ 44 £4 (OLED) 7} off 43)^ *lefl , g(°fl# #4, 

GND4*1 >-fl^El« *fl-&4. °H 44, TFTH 44(Iw)7}- x-g-4. 4 TFTlsl >fl °m ■ Hefl°J 

4*TFT4°)1 51*11 ^7l^o.S. 443<H XliH-S (5)-*W 4 H^U. TFT14: £4 ^444. 444, a ^ 

«>1S ■ ii ?Hfe (3)^-5.5. ^4*lfe 44(Vgs)°l 4^44. 4£°fl, *1 ^r44(scanA), ^2 ^r44 (scanB)* 
h]a}^ ^.tf. Aj^^i- ^2 r4ti (scanB)-§r 4^ TFT4* off #31 S. 44. °H 44, TF 

TH4 4^34 Vgs7} -g-*(C)<H| 4*144. 4*°i ^4^(scanA)* JL5i|«S 4^ TFT3* off 4*fl£. %<LS. 
*], SMi 5^4 3*1 (data) *1 ^7HA5. °1 3 4 (data)* ^ 4€- 7l<y* 

*J4 ^ SZ4. ^H-M. ^4(CS)°l 4± 44(Iw)5L4 ^4fe ^2 ^44(scanB)°l «l4ei^5L 

Ai^oflA^ ^i7V 4*14, a ^ir °Js1^ ^(o}|i- 1-^, 4-g-#£3 7l<y HH3).e.3. sHje ^4. ^tifl 
4, ofl^=Ai(A)* JlBfllS. 44. TFTl^ Vgsfe -8-^(C)°(l 3*11 **13-2. 5tf °-£.5L, TFTH £4 <3«W4. f-^ 
*>uL $1^4 TFTl* *=^r £4^r (3)4^ i w ofl <a*l5U, °1?H ^, 44 4i4(0LED)S. * s^r ^ ^^-(i dr 
v)S 44. 4, 4£ 44(Iw)7> 44 i4(0LED)4 4-§- 44(Idrv)4 ^*144. TFT1* £4 <^<>fl4 *4*l7l 

tllfe, 44 ±4(oled)°II44 44 441- 44*1 (5)*H ^335^ *44 £43« 43# °fl^H4 

(A)°fl ^r4 44. A J-7] 3)44, tf* ±4(0LED)S. * Sfe 4if(Idrv)fe TFT^I 44 44°fi ^4*1 3 

44t11 iw°fl 11*144. 



s. n£ £ 9°fl 444 4^ ils4 £*§i°14. £ n°Mr, £94 4£ °fliiH^^ o>qji, «^ ±4(0LED)sl 
°ll£Hfe <y^« S^lEl a. 33 (Vdd)°fl ^^sl'H Sife TFTl^ H2fl°14 ^4(0LED)21 ?fl^H(*^) 4 
°H P*D^ S^^l^Bl(TFT5)7>'a- 0 J^^ ^4. TFT5^ TflolJE^. ^a>^ c^^s. tffl*l« t 1 *^ (drv) ^1<H44. 
TFT5# ti-°d*Vfe 5r3£ cH°l^ 7l°g Ajofl ^-^^ (drv )^ ^jitFT5* off ^S. 4^, ^Jl ^^(Iw)4 

w a v % 4i4(0LED)l- ^f^fl * = fe H ^14fe 5J°14. 71 ^ol ^5.^ ^, drv » ^^IfS 4^ TFT5» on 

*H, ±4(0LED)°« ^^-(Idrv)l- *S7(1 44. °] °14sl £ 9s; s]£4 *°J44. 



^4(0LED)4 ^1 IS TFT5» 5E#44 , TFT5i ^ ^1<H A Jl°fl 44 «^ ^4(0LED)5. 

= 7>^44. ^l'H 4Jife ^A>-a( scan )4 ^^^5. ^^d(drv)* f-tfll ^4 

-a Aj-sl 4 x^s]^ TFT521 TflolHoU ^<H44. i°fl4^, i7>(0LED)4 TFT1 4°l°fl TFT57} ^ 

<yslo] flo. TFT5S1 TflolE o, ^olofl sl^fl, ^ ^>(0LED)5. * = fe 4^-* ^ XI4. * -i^ 

514^, 4 4^7} £#4^ ^J^ a J-^ 45:°ll 4«fl TFT54 *^I«H 51^ A 14^-°14. ol & x s 4^, 1 

nefloj TS. 4^, 4^7} ^%Z\5L 5Zfe Al^V^ a] -§- a ^-^(duty)fe cfl^ll 2 - t /TS. 44. 4i44 4 

4^S?)5^r °1 ^Eli n]a(|*H ^444. 4eH.TFT5**W*H *44(t )* ^^4^^,EL^^#^°1 
si 4^ flst- 4S a4 ^ «S^°fl4 7>^ ^4 ^£ 214. 



°144 S°l ^ °H°fl4fe, t4°1 44 ^a^l^El (tfti)4 £4(oled) 4°H 4S14 ^H-g- 4 
4 e^^1^b1(tFT5)S. °l^-^44. 4^-1-44 S«4^4(TFT5)fe^t^4(0LED)Sl al^4°fl 4 
Hfls. 4<H ^4-8- 44 S€^1^e] (TFT1)4 4i7>(0LED)l- t 1 -* *Hfe ^-f- -**fls. 4^4. £4, 

°1 *W ni^ ah ^ ^^-^ 444°1 4^ ^4(0LED)» 4*fls. ^fe i= 4^4, ah ^ 

^ *H7fl «H 4t 4i4(0LED)l- 4t ^fe ^ Al^vsl ^o]tH, z| ^sl fl2E# ^flal 

^ o^ofl S a] #*i^ ^a>ai ^^e. ^ £ ^a.* 4 ^o|| 7l<a4 ^ , ^44 4°m(H^'9)4 

f\z $1L7} Afls.°l 7l<847l °14°11, ^44 44s. 4 4^°fl i^slfe ^4 ^ SI 4. 

4 = 4, fl£ =Sa.si 7l°J ^ 4^ i44 ^4714^1^1 ai^ ^44 Sl4| 44. ^, 1^4 4°m°IH 

si ^4 4?>4 244 SlTfl 44. a140M1)s} f-7>^^S- 4 44 i4i ^4^ 4 

* i44fe 4444. 444, ^i- 2:44^s^ 44 £4 7>4«-t11 S4 fls-i- i?§4^ ^°1 4^ 
44. £4, ^-2.4 ^Bl» ^j^*l 4^4^S4, ^V^^s. ^ 44* 31 4 ^ $I4. ^l» »4, 43* 1/ 
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10«BS. ^7l7l ujj-g-of|, ujo^ = £4. 



i 12fe£ 9°H M-eK Jj.± 35.3 4€ >SHH«>14. £ 12«*M*r, TFTl3 = a|$]4 ^ i*K0LED)3 a} 
°H TFT6°1 tfSJ^U. TFT63 ■ ^Hfe- TFT7 0 ) ^^U, a *MHfc Xl2 ^}^i(scanB)°fl 3*fl 

ji 51^. iis} GND #3 a}<>H^ SL£ -g-*(C2)«>l 3^sH $1^. °1 $3-3 ^ £ gsj 

^ 73 °-4 7]£qiLjL *«J*}*1#. °1*H aejji. ^¥ £ io3 3-f4 7l 

°J ^Hfe, ^Hd ^fla B ti*l« ^^^(A)* f-fc. gnd^*1 MWeU oled°H 

7} £ A^EfloflA-] ^li ^A>^( scanA ), ^12 ^4-tKscanB)* Aj@) ^$3. *>^, ^*(Iw)7> TFT1 

^ TFT6-1- °^TFT5L^ tIMe . £o) 44 TFT4 $ TFT7°fl s?*B £^=)<H £$ <83°1H 

f-4£4. tj-frefl, ^^(scanA), X| 2 ^AV-a (scan B)-i- qqs. ^4. °H nj-ej-, SM mi ^ TFT6 

ofl Vgs7f -§-^(C) « -§-^(C2)°f| 3*fl 4^ -fr^lS^. i** 0 !. XI 1 TA}Aj( SC anA)-§- off t^S. 

*1,SUl3}5L<4 3*1 (data) °1 ^}7l?{ o S ^s) E1| c|o]ElA j((jata)f f 4= %±cqo\ 7 ]oj^ *J 

^ ^ 514. o^e^a)! JieflHS. £4. TFT13 Vgsfe -§-%=(CH 3*fl -fM^U TFTH S. 

% °m<%*\ 5lo.^, TFT1# 34Rr (3)33 iw°ll <&*\*&. °l3H ^, t# £4(OLED)3- * = 

*l^(Idrv)£. £4. ^, a]x ^(Iw)7> tftf £4(0LED)3 3^-(Idrv)3 



°j7l«>lH, TFT63 ^-§-°f) ^t^f. £ 921 J*£oWfe, % ^X (Iw)3 tftf ±^>(o 

LED)S1 ^ 3^Hr TFTH l^^Sl, (3)^, (4)^^a^El Iw=Idrv°l^. ft, °l^^r TFTl^r *a 
^^-(Ids)7} (i)^o.S ^ol^lfe ^-f, ^Ids7>H2j|°l • ±+ 1} ^<y-(Vds)<Hl ^^^1 

*V ^^^14. ae^l, «^S] H^lAEjol]^^ VgS 7l «^«flJ£. Vds7> #^ Ids7> ^Hfe ^^-7} 514. V 

ds7M^5-*| HZflo] ^ *1 S.S. (pinch- off) ©1*^, ^3L*\V *m ^ a }?} °) 

*m *d$7}xm ^^ofl ^^-Ir ^ Sfl^o] S.£*o] ol=4 ^TflojE J:4^ 
^^r°14. °1 ^-f , iSt ^^-(Ids)^, i» »^ *\ Qo] ^4. 



Ids = n ■ Cox • W/L/2(Vgs - Vth) 2 * (1 + X ■ Vds) -(9) 

4^H, ids^ Vdsi sH&*M €4. x fe °1 £ 921 siaofl^fe. 7l«a ^ 

* AH Vds7> *«J*f|°V£ Iw2f Idrvfe ^^1*4. 



oH tfl*H, £ 12^1 Slisl i3*V4. £ 12S1 TFT6S1 ^^ofl zi ^i^fe 7] °J Al4^-f 

AH o.S ^ 0 J^^)^ AlSl H2fl<?] afo] 7J o. _ fFT6^ Vds£ ?1^H, 

( 9 )Alofl ^-g-Al?}^, 7l°J A]4 ^ AH Vgs7 > ^^«fl£, Ids^ ^ A] ^7>«|4. ^> 1 3, Iw^.^ Idrv7> 

°^>fe #4. Idrvfe TFTl-fr iiEi, °1 TFTH A-j fi) 7^7} ^^2, a 

(TFT62] rfci ^Jfl)7> Aj-^t}4. °1 14, TFT64 Vgs^ ^"H JL, o]^ ^ i drv » 
4. 14S.Ai,TFTls1 =2fl°J ^21(TFT6^ ii ^^)fe-37fl ^ »<H, TFTH 7lfl 

AH Ids7> 37fl^ ^fe ^3^. <g ^ 514. ^ IwSl- Idrv7> il-f ^£ °M*|-7fl ^^l*>7fl ^4. °1 Ji 

4 ^*>7fl *f7l flflfl^fe, TFT1, TFT6 Vds°fl ^ Ids^ ^ o] »^EI, °^ H 

^aI^eH- 2.$- ^^oflA^ ^2j-Al7l^^ol 4^a]s>4. 71SJ AHfe,TFTl,TFT6S.^ TflolE . H2fl<?} ^ 

3^ ojod^^ ^-^Al7lfe ^fe «^ (OLED) °fl a^ s) ^4 JISHSI ^^*1 TFT6°1 ^^^a-^ ^t}^ 
■a »ll^Aj (A) ofl ^«-*V a^El « ^31: ^ €4. °1 T L *«H| ^A>(0LED)S. i = t ^^-(Idrv)^ T 

FT^l s.aj ^^ofl s;^! ^ji, j£ 9^ ^aH«.4 ^^Tfl Ivrf °i^m^r. £ a 4 

D -l (TFTl)l: iA}(QLED)S ^ ^d^-2l efl 1 !* <&3S**>7l fl«H. «*-8- B 
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3*1^3 (TFT1)3 iif 7)$°.3. 4 #4* JL^44fe 3fl *3 ^4-2-3.4 TFT6, TFT7 S C2» 7} 

44. 



£ 13£ ■& 44 4^ $3.4 4# ^4°W4. °1 ^ 3-5-fe £9,£ 11. ^ 124 3^4 421 

4if (Iw)7> e (TFT1) *Mfl7> £4(OLED)3. * (Idrv)» *1H444. £ 13°fHfe 

4t ^4(OLED)4 TFTl4 3 ^r^H 54^ ?M WW. ^. €■ 4^ «U4 ^Wfe 7T1 « 

iit £ 44 E 34^3 (TFT1)» i444, *M = °I 7 >5fl^l *}4 44 H5fl<?14 ±i 4°1» ^ 4fe 

?!*» ±4(OLED)3. JLiM 44. tf* ±4(OLED)fe 41 iS. g 7}xlfe 244*8 <>H, 

7} iii ^4?sH SI 4. °H tfl*M, s. 9°fl 44>d 4£ 43.4 ^f~¥-fe tIME, = ^oj ^ ii§ ^h]^ 44 e 
JE444 7>*fl^L *}4 sfllH 44 ^44 i± 4°)t * 4fe ^f- 4# i4£ * a 

>H ^ ^4fe -flitS- ^ ?1i^t 4*lfe 244H°M, 3H±H.7} S- 3^rSH S14. 



£ 414 4± SlSfeTFTl 4°fl, Al T44(scanA)4 *ll©H 4*1 %± 33-4 31 °1 4 £ (data) * £fe 444 
fe H<ffl*1^1 (TFT3) , ^44(scanB)4 7 )<Q 7 ]Q ^ofl TFT14 t^e . 444fe 

*1^(TFT4), TFT14 t^]e 44»7l<y f^g. 44 *^(C). TFT14 H^°]4 44 4^1 (Vdd) 

A>*»lofl tf^jg E^liE] (TFT5), 95 £4(0LED)3. 0 lf- t H^4. S. 13«lHfe, **(C)*I 4 * £44 

GND°fl 3#3<H 5fl.2.^,4Sl Al^^^AjoflTFT^ Vgs#cJl^lS.^-^a«-5.^1*4. a^Jl, TFT5^ 
fe ^^J(drv) °-3 *W€4. TFT51- tf°d4fe 43 £ A °d ^1 ^*4(drv)* uL^llS *U TFT5* of 

f tftflS. 44 -{0 31 ^^-(Iw)l- 5-^ TFT13 Hl = 7fl ^©14. 7l°Jo] f^S.^ ^, drv* ^^115. 4m TFT5# 
on tfBfl£.*H. 4:4(0LED)°fl ^ ^*(Idrv)* *^.7fl *}4. °1 4 ^ £ 114 S]^4 -^^4 

4. 



i 14fe £ 13°fl 44>5 44i ^^°H°14. £ 134 £ 1 4*1*1 fe. -§-^(C)4 * «f £47>. i 13°fl^fe GND, 

5Ll4°MfeTFTl3 Slfe 4^1^, ife ^^ofl £| 7 l«a *1 4 ^ *1 TFTl^ Vgs# cfl sll 

s ^i^4ai 4fe 7i $4. 



£ isfe £ 5°fl 44\S 4^ JIM u a v ^^ 0 14. ^ afcfc Hsfe s)<3l -^^m 4^ 4* a^*H "i 1 

^^-4fe 2^ i^4m xie.^. 4 flssi ^ff ^4. «-Sfe. ^^-fe ^ls, nefl 

°J U A 7>^l^ E$xjiEl(TFT2)t- £t4s Sa^, 4^4-8: 44 H$*li£l(TFT2)Sl Tflol^fij. 

±± 4^1 44 *3! 7}*flxl^ ^oj. ^ ^*> fe >§^^(E)* ^14^ S14. ^, TFT2 

si iit TFTisl ii ^^1^4 44 ^^(E)°fl ^^fl-o.^ €4. 



ii6^£l5°H 44\E $± Hs.su ^oflol4.-&«H^fe. 3^8 ^4^- 44 H^^l^ (tft2)£1 *Hz 
^4^(scanB)°fl ^^4 ^4 -8-*(C2)iS °1JM*U, 44 *L#z)^ (TFT2)Sl TflojEofl 7 >*> 7 1 ^ £% {C) 
e|| ^sl^^ ^of- efl^* 44 2^«V4. ^, ^12 ^4^1(scanB)* ^efl-iS ^44°1 ul*d^^S. § nfl, -§-^=(C 

scanA)4, 4^1" Ttt?] ^14 II £ ^iL» ^fe 3) °1 3 # (data) °1 o.s. tifl^£]jl, ^Slfe 

^=.^oH 44 ||£7} ^44fe 4# i4(0LED)4. ^4^(scanA)°1| fil«fl ^<Hsl^ 5E4 ^ °1 ^ ^ ( data ) 
^°14 H£ 4^°fl 7l°J4fe 7l<y 44(TFT1,TFT3. C)4, 7l °J4 fl£ 44 ^^(OLED)^ 

^4fe ^H4fe 44(TFT2)* it44, 4 4^°fls] fl£ ^§iasl 7lSJ^ ^4ti(scanA)°l ^4 

A J-Sfl°fl^. tH^El^Kdata) 0 !! fli 4€- ^71 43l(Iw)lr 7>«-^S.4 ^«fl^H, 4 4£°H 7l<y^ fl£ ^a.^ 

^4ti (scanA)°l 4^°fl 4 4^3 ±4(0LED)fe 4€- 
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«£S **1 7>¥*H, 71 °J ^(TFTl. TFT3, C)°fl m 7lSl« 4^ 35:3 *H t 1 * ^#(TF 

T2)°H 2-3 ^£(C2)* S^fJl 5^4 4 4^2] flj£S? i^l* g ^ $14. 



£. 17* 3E. 15°fl 44^ 3^21 £*8°fl°14. * 1°!^^ 2 3g ^ife TFTl°fl 3*H £££ N** 

C)4| -^xlt nfl, -g-^(C)^ £4)* 2:3*H, TFT24 7fl°lH°l] °l7}Sl<Ho> £ qq+ ^ i^tb^. 5. 

*^(C)2l ^^H ^^ii ^^(S)*^^AiiL4 > ^'t* €4. 33 *<H<S(S)*7lfl ^£4 x-^2} 

s 4£, -Wqs; 4-§-°-£ TFT2S1 tIMh 337} 42 ifl^7>7) *js-«>14. 33 *H3(S)* ^Hi Gfls 
*H*4. 33 *H3(S)* - H " 4<y #s. * l" ^s. ^4. av s , tft2^ 7fl°l 

§7)^ ^-^(TflolE 3.^ a 43 7 ]AS -g-^)* CpS. 43, TFT22} 7flo]H 33fe AVg = AVs * C/(C + 
CP)4# *14sH, Vgs7> *K*ltK H, L 333 ^cflSt^r oj^s. ^ 544. 



£ 18£#tfTM #4 4^3^3 4=-a} aH c>14. £afl4 j) £ i=. 27(12] ^tf*44 J=$*liEl(TFT3) * ^3 
4£ 44 E^xli^(TFT4)» ^ ^3 18°W^ PM0S)°~S- 43. &4. ^3 2. * "W*!^. £ 18°fl 

44\5 % 7l°J *4°1H a*3 ^-f 3 ^43(scan)°fl ^SH, ^3 AIJLS. *H4fe 7}^ 

44. °1 3*3 X A 1 ^fe £ 7°fl 44\5 S A] ^o1)A^ ^A>A1 ^ S]S.(B23)7> Ir^.fi.43-. 



£ 19fc £ 18°fl 4e}\H 4£ 2)3.3 £*§ial4. * •Wife. £ 5, £ 8, £ 9, £ 17°fl 43-^ 3)3.3 44 

4*13., *<y £3 4°d P^ TFT3 271121 ^tf* 44 e #7.)+^ (TFT3) (T 

FT4)3 Tfl °lSt 44 4^ ^43, a ^ ^A}Aj (scanA) g{ *)| 2 ^a)-a] (scanB) ofl ^5)i, 44 43.4.5L *lH4 

4. ojSf ^ol ^|«H*>fe £ 1821 ofls}- ^^1, TFT3 ^ TFT4* till *M«t-3 4*4 ^* 
*^1^=>1 %^4fe 7J 0-7} °l7l nfl*ol4. 



oji. ^a>aH a o vo| ^^ofl tfl^ 7l<y°l f^l OH, S. 182] ^Ri(scan)2l ^§ nfl , TFT321 



^413.^ , S. 184 t-H°lEl^l(data)°l PNP =€^1^ (BIP1)°11 m TttJL i» Ji3*V4. «fl°li3 
*=fe^l-^ 3 8aab),^« ; »l^(BIPl)Sl ^l^-^l-*pa^.H«^iEl(BIPl)2l ^^E) • o)v]^ ^1 
ol- ^£21 IV) ol XZ^,S«^iEl(BIPl)fe7l2l **HH, ^1 °1 >d (dat 

a)°flfelw = B lb 37121 ^#7}f^4. a^tfl, 7l°J ^sL Alofl TFT321 <y 31^^71-^4^ tlME^ ^2^7} 
^^1 7>oL, H^^liEi(BITl)7} £S1^^^ »<H7>^ ^(3E)^^-& U^^^. P Ib^-4 ^*>4. 

°1 "II TFT44 on ^°}#, °1 ^^5t°l TFT15. *Bj, ^^4^ *4fe ^^-^ 0 1 7l°Jslxl ^4. 



444, TFT3^ TFT4» 4S.45.2l a]^a1 a 44 ^! ^a|-a] (scanA) , ^2 t4^1 (scanB) °fl ^ «fl ^H4^, 7l 
°J f^S a1o|h TFT3011 ov^ TFT4* off 4* 3M ^-4 «>^^*l-4. * ^ v ^°fl ^tb ^S.°fl4fe, TFT 

34 TFT4-C- 4 i4 82, TFT34 TFT4^ £fe 4€- 4 < a o H, 4 

421 tHHI- scanA ^ scanB4^ 4fe 45.4^.4 2l«fl ^<H*U, 4^ *S *Hfe TFT3°11 tt-H TFT4 

7> off A J-Efls ^4fe 4^444. °1^* ^* % 1 -2:4 ci l 4 i°fl4£ ^* D e v ^ 

=r ^4. 
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I, TFT3, TFT4* 44 4€ ^33 (scanA, scanB)°fl 3*11 *H4fe 4-f°flfe, 3 °d *S. * ^2 ^33 (scanB) 3 

FT23 tH°1H7> ^^S)7l n^°ll,TFT23 ?IM e o_ JVTl $ oj ^ £ TFT23 3344 33 *<y#).2. 
3. £U, TFT1, TFT2 It off 43)^ 5)4 nfl-&44. *)l2 scanB3 4*§£ S. 20 (B)3 443 4 43, 3^3 
if- 33, £ 20 (C)<i 443 scanB'3 43 3^r33 £* 33H- t35L €4. 



34 43, £* 3£3 433* 3.3t°-sL3, £3 3*13 flS* 3433fe 43 4*44. R, G, B3 

xi|44 42 =r33(scanB)* 4^3, 43.43- *1|343 ^ 23^ 4343 *S§ ? 544. 

£*V, *1M4 3^ 4-f , tt* 343 3*(*3)* #3^3-3 34 ±4(0LED)3 4*# 

3711 ■§ ^ 544. 34£ ^ ^3^ S 3°J 33"**fe 4i 334^3., H1333(data)°113 3<y 3^3 

433 -§-343 33, 3°J 345L <r 544. 2, ^4 50% ^£ 343. ^A3.*l *4(»«) 44 

3 ^444. 

£,£5,£8,£9,£ll-£ 1833 443 33-4 »f*7W£, 5. 193 JlH^fe, <r3-§- 43 £$3^3 (TF 
T3)3 34* 43 S^^liEi (TFTl)l- 4€- ^3 43-° 3. ^3. 544. 3» 43, 33* 43 H$4^3 (TFT1) 
7>N33 433 3-f. ?3* 43 = 33^3(TFT3)»P*1)3 43^3. 4^ 544. 34£ 343 3*3 344. 

^, 31333*?*4fe33-?f ¥* 33-f- ^44fe n 5433, 313333 33 3** 1 t 5afe $4* 43 4 
t344. 34 43, 3^4 4 43, 31333 334 £*#3 31333 ^ $\3_ 7 } 33*4* gH334 

3* 34, TFT3* 4343 on/off43 44 ^43(scanA)3 4^£ 9] A , ±*} 33 *3 3 3 3 *343 34 

=fl^°14. 



44A^ rflolE]A} o.s^ TFT3, TFT1* 33 33°fl °l-§fe 7jS.fil ^oj. 7^7} 4^ 3°1 4^444. ^2fl 
^, £ 193 °fl°1Hfe TFT1°) NM0S3 ^ fll4^, TFT3* PMOS^ ^34^. TFT3°fl33 3°^ 44* 4?H 3^1 

4n 5U4. <r. TFT3°1133 3°J44fe 4<a 3^-(i w )s] ^^3 ^tfls.34 tfl°1333 33-* 

<^7il ^^144 3*fl3fe 4<y 4*(iw)7> 3)tfl«i nfl4 TFT3°fl^3 3^ 44-1- 4t11 «fl°> *4. £ 193 i°1Hfe, 
4°J 3*(lw)4 fe «S°flfe ^4°fl 44 tfl 0 1^33 33£ 3^433, ^3°fl 44 TFT33 TflelH ■ ii 3 3°^ 
si ^cfl^li ^tfl4^, TFT33 °J33^fe M)^7>fe 4-§-l>4. ^4^, 3^ TFT3°1 NM0S°13, 71 

3 3*(lw)4 ?13^ TfloiM ■ ii 4 433 4^4fe ^33. TFT33 333^fe ^*33 m. ^333 
4^3 3-^* ^2fl44 3 4. 337>4s., tfti* pmoss. 4^°flfe TFT3^r nmoss. ^34fe 33 33- 
44. 



a^i, TFT43 £3 4°J* TFT34 *3«fl£ ^-4£ €-§-33 ?33 7}^433, f-34^ 43 ^li ^43(sca 
nA)4 XI 2 ^43(scanB)* 3 33^ ^*44 34 Ji4 44444. 

£ 21^ £ I9*fl 443 4i ^s.3 £ °W 4^ s|s.fe f-4 ^s.4-5.s.^ £ igo|| 443 4± 

^s.3 *3433, SI** 43 H«3^4 (TFT1)3 #(W)4 flia 33 (L)3 3 W/L* 43 E«3 
^3(TFT2)3 w/Li4a7H €44^ 3fe 33 £ 193 ^s.4 4s.4. 33 43 tfti3 w/l* TFT23 w/l^ 
4 37H €44fe 3-8-fe 43* 4347fl ^S.434 3*11334. °W tfl43, ^*H43 ^r3» *3 °143 33tb 
4. 



^€43 ^43-4, 3cfl 200[cd/m'], l44i3 ^ v 433 432- 100[^i] x 100[/ffli] = le - 8[m"], % v 4 E* 
2[cd/A]5. 44, 3^ 3£ 33 £4 £4(0LED)3 4^-fe 200 * le - 8/2 = lii AS 44. 64?il2» *W 

4^i 43, 3i 444fe 3^-4^ lu A/64 = !6[nA] 3^5. 43, 33 43 4£ 3^-4* 3443 
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21 c$i&°_2. 3\3^2) tfefl7> HWQt 31 S£ A R°1 1^. ^71 ^°1H 71 SI* XI 

4. 



5- 21°fl 44^ 3 TFTl^l W/L = 100/10, TFT2^ W/L = 5/20°- S s>^, W/L^ 40°-5- sH, 16nA 

Si 0LED^¥ ^i^-1-^71 %n tfl«>l^-a (data) °fl *^°>«7lfl ^Uf-fe 16nA x 40 = 640nAS. S) 2, ^3°J 
^*15L sH 7l°J* SH^M #5*1^ t 9i4.TFTH4TFT27} H^li^S. °l-?-<H*lfe 

W/L* H3l*H ^7l T^tf* <2<?i44. 

£22fe£ 1941 44\i33.3 £#^°14. 3^4^13-9 (data)4 A>o]ofl elH ±7>(LE 

ki)» 3^*U, ^7i«gsi jl^4» &4. 



4^, a al^oH rij £ 7 l°J*Kr *Hfc 7j 4£°1 Jg.fi.S}cK ^ 7 l°J^r}i 4fe 3£ TFTH 

tfo}^^ !g.^( Cd ) f-ofl i7l ^^tliSHStj-jlfll-feSol^^, Cfloltl^ ^^7}iflSl7>TFT12l $7fl 

a e^ Vo l 33 TFTl-el ^3^7} ^o>t^, TFTH ^ JMJ* 44^flfe £ 23 (D3. 44 

3 2°1, ^33^5=^ <§^*1 7l<y°l *S.£|*1 &tt4. iSfe *RH4 7l<y* *S*>7l nfl^-ofl 

°13* r ij ^H 0 ] £3*1 7>4&*i °i*H}*-¥-tf(jas±) 444, 4 a j-3 ^— ^— — * 

?14. 



HHfl^i, £ 223 SjSolHfe, ^olEi^(data)4 3*1 ^13 (GND) 33. ±4(LEKl), ^aM^Sfe NMOS = 

3Ul^3» 3^U, VgS^fe <a3 4°1<H^» ^ &4. °H 44 £ 224H — ^ ^ ©s S r 
7i»joi ^sfTfl si a ^>(leki)s^^ ^^^l^i sl^ n v- v , =l 38 -f 71 

El^H ^^7} ^*>^, H^°il «1^1*><^ * =fe ^i#7> ^-7}t\JL, TFT1S. * 3^ ^^-Sl x-l*l-M- 4; Hi 

^^s) fll*H, NM0S1- iSt- «3^°«^ *^1?1« ^^d^- si 7l ufl-g-ofl, as} ^ 34 

sfl7f 2l7fl ?1^1^4. aelui, els ±7fe TFT^ ^^fe TFT I'flS. fil-?- 

7i£ 7>^*>4. 



i 24^ £ 19°fl ^E}^ %± $3.$ ^^^l o m. ^- ^ flSc- 4 ^°lB^!(data)4 ^fl 4°H S7l^ ^ 

4l4(PRCl)» %^}JL, =1 -^4°)1 5l«fl 7l<?H t-flolEl^^ S.7lSt ^^§* *3*H, 7l°j2l jl^Jj-* 

3* 7l°J^ ^iofl-H, ^°fl 7>4* nefl^l* 7lSJ^ nil 7J Al^ SL^±= ^^7> jj^. £ 25°fl^fe, 7l °J ?M ^1 

tfl°lEl^fil ?i^7} ov°J ^4^^ 33s] 4°H-°H^ * 7i<g* 7i°j€ * 

is] ypjis) <a7na(vthi)°i ov ^^^th ^l^^i 3*3.^, ^^t^ 51 ^ 

-§-sl e]3 ±7>» ^til^v 7Jjh ^oi^ ^ sa4. 

SlS-oflAife, 2:7l5J:°l 0VS.-¥-El ofl 7 >4* rL2fl°l, ^ nfl-f #^-#-§- Sl^l nH§-<^, 

?i^(VBLA)i tfl 7j ^R>°1 £ 25 ^°1H ^ ^-S ®s. 44\S 3 2°1 i^s; 7i°j *i 

^°tl TFTl^l ^JflSH ^ 31^51^^, o] ^^TFT2£5.S ^SflS £)<H, ^^Tfl a^°ll- 7l°J 



£2421 sisofl^Tr, cfl°lE^d4 ^€ ^fl(Vdd) 4°H i7l^^^(=2l^l)-g-4i4(PRCi)S.^ pmoss.«^1^ 
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Aj ^ ©S 4e}>5 5} 2°1 ^M^-id 3fl7>TFTl3 ^^^(Vthl) *>W°-2. a ^oflfe 7]<Q ^^-(Iw)af 

Sfi ifl-«M1 TFT^l *44^ 4^5]^ ^ ^fl(VBLA)^ ^ ^(jftSEjSjs.S, #4 

# 5]5L ^lolEl 7l°dol 2#ilsL 7>^tH neU, £*}±r TFTsL ?^*Kr 5J£, TFT 



5L*d E^°J* P^ (PM0S)°fl 3*11 t^j! St4. °H ^ 0 l"fM 3*11 TFT3* TFT14 i** 5L*d 

B}<y°d n*H£ EPJ (NM0S)A5L *>JL, SE 23 *M TFT4S. TFT34 * tt« 3-°d°d N^^ 3- 0 d (NMO 



£ 263 SUolH, TFTj, TFT23 <2 H^l^fe £*}(0LED)3 ^ *1, 7fl°|H ■ ^ £ 

f-^l-xl^, =8|o] . 4,^ # ^<y*W #e*. ##(Iw)3 tf* ±*}( 0 LED)3 ^ 3^7} 3* 

Sl-Tfl yls(l*>7l fl*Hfe oVAi 3 2°1 TFT2# a* ?M h>^-^*W. NM0S3 7| 

•f , *fltf (»B)-§- W>]7]7] %n LDD (Lightly Doped Drain) ^i* 3*Kr 3M °1 LD 

D°fl 3*d 31 ^*J- aj « ^ofl slafl, ^^oflAi ^7> • 4^ £ 3°,H °J Wl D ^f 

£ ^^HHM PM0S4 «lH*H 31<H*1^ 3$<>1 Stl^l nfl^-o]^. 



4^1, H^liiH (TFTl)Sr t 1 ^* S^xl^E] (TFT2)» PMOS°fl ^ «H tM^Kt 3°1 

°1 ^£ ±7.}2) =qo] m®)<L5. Sife fl* ^lSl*>aL, 7^^ ^5.^ £ 5^ S}S *Sl«r4. 

«^li^(TFT4)l- ^«~§- S^^l^(TFTl)^ ££«°14 TflojE ^ofl ^^}^ cflAl TFTl^ H5H9j2f 7H°1 
Ef^ 34=^. a ^^^4, TFT2S1 7jolS4 -S-^^ A>o]o)) TFT4* ^#*H t 1 ^^ 



°1 £ 2751 Sm^£, 71^^ o.s.fe £ 5S1 §■ 4 -§-<a^ 7>^-*>cf. nelul, »1 SlS°HAi£ TFT34 TF 

T4^ £^ 4# E^°J o.s sl^, 4^ TflolE^ ^! ^A>AH( scanA) ^ ^ 2 =^AHH (scanB)^^ 4 
^ ^A^ofl ^Bfl jl. 7l°J Alofl^TFT3°ll ^ TFT47>off ^^f. a, S. 21°fl ^^*f^ ^^t!: 

5J ^o], i^sl ^A>Aj -7] ^oflAl 7l°J* ^*>7fl ^SAl7l7l «fl , TFTl^ 4°l2:(W/L)l- TFT251 A>o] S ^4 
3711 4i^*ffe «>t^*>^. 



°1 A M * ^* T 1 * « A>-§-^ iA] $*1 e| £l*^, ^ ^X}(TFT * ) ^ ^ ^^ofl 

Sl«r^l ^ dl^^AH^JfEl^ Als. ^^-(Iw)°ll ^^*>7fl H]3(l(5Efe cfl-g-)^ ^ ^^-(Idrv)lr, ^ 

± 4 ( ^. 7l EL i^i %)3. * 7>^*m. o lsV ^ sis* sis* 

SAl ^1^*>^ ^Jol 7}^3r}4. 



(57) li--' -°S 
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1. 

^Ji-fl 4§ 3* 7Wfc *U Z^A 41x414, 

4M aW^o] ^35^ nfl, ^7] Ali^^^B] 4}£ **** ^Hr^lfe ^44, 

£4»<?1 4U Efll* ^£ «*«H ££44. 

tftf 41Jl» 41x3. 3€«H 4M 3*# #3*Kr 
3*?* sis. 

*HH XH^l, 

^7l «*J?-fe *|<H £44 ^ll £4 $ ^12 £4* ^Hl^- £^4^3 4, AJ-7] ^ ^>ofl -§-^ i 

«-*>ul Slfe 3* ^ SIS.. 

4M 4M *Lm^2) ^ I #7>4 *)H £4 AH°fl H€4^3* St*U 

4M ifl*l-g- ^T^E^ #£ Efl^m* 3tt 3*3. nfl £f-(t»«)SU, 4M £££ H^^^El 

51 ^ll £44 *H £4* 343 3^r*H Al £4* 4^3. 4rr ^ eflll- ^^Eofl ^47fi 

#4 ifl4* J=«4^^ 2111* #4 -g^ 1 4£SU, #71 S^l^Sl *W £4 * o] 

T^ofl # 7 ] ^ T&$3.3W 3* T 1 * #*1. 

Aj. 7 l ^^Jf £4, ^11 £4 $ 7112 £41" 7>7-H, *1 £44 #4 H€4^iH4 *U 34°fl 3#£U. 

7112 344 #7l 4U4H 3^3*. *W £47} #71 *W£o| 3^r£ £<S >H°l£3 ^ £4 E^^^Ell- 

#4 #4 £4-§- E 34^34 Tfll £44 7fl<H £4 A\o}o$ H«4^lHS X^^I ^fe 

sis.. 

5. 

7fl4*<H 5a«H-H. 
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* sis. 

#7l H^^l^^s] £*i*§4 #7l S^Ul^oj 4# 7* sia. 

7. 

*M ^ll £4 ^ ^2 £4* ^ u l£ t 1 ** S«*l^» SLM, 

#7l ^-s-g- B^xi^fe #71 -§-^1 4M€ *d°J etiH* £4°fl £4 i°U 4# 2^ ^1* 7Hfe- 
^ 3** x^Til 4fe ^# t 1 * sis.. 

*17*<H 5fl°H, 

#71 H^^liEl^ £44 #71 ?f~g- E^liEjsl *H £44 ^ 3^r3«H *d^f *1 3 5)5.1- 

Ji, #i *d^3 *J^- efl>g4 ^ ^^-s] ^ 2fl>g°l nl 4 £313- s]£s ^ ^ 
^17#°H SZ«H-H. 

#?1 ^-§- e^jq^fc S^x^o} 3^SM flo.^, #7l fc«~g- ^«*liEl4 

10. 

#71 31*1^3 3 E^x]^ A>o] S7 > #71 ^-§- H^x^E^ E^^E) A\o}*^ 3.A H^^H 

*d^^£ sis. 

11. 

*i9#°n 5fl°H, 

#71 ^-S-g- =34^3^ £4(W ^4^U, ^ 7}*ll^ 5fl>t4 °J^1 ^43 *H 4^" 

3^f# SIS.. 

3^*8" 12. 
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$7] H^l^fe elM «H (linear) 3«W*1 S3*rfc ^ ^ flS.. 

13. 

^7} ^-§-§- E^liElfc ^*Kr 3* 3*1. 

14. 

av 7] ai± £5L*v * i^liEit #7i ^^s^ ^■S-.s.s. 

$7*8- 15. 
*Hi4*cH 5a°W. 

5.. 

3^ 16. 

*fll5*<H sa*H-H. 

^1 *W *W ^ll £4 « *«2 £4* ^l*. *«1 AV 7l ££_g. E^xl^ofl S^jL. ^|2 

£*}7> ^7} tfl^-ofl ^£ ^-g- Eig^lHsL ©1^X1 JL, 

A o V * ^«rS, A oM tfltfs; £f- AVEfl^ *J£5j^ Xj-ff ^ 

17. 

A oM tf?l ^ * ^ si ^ £|ig* o>Xj^>7l 3*fl, ^71 

i^S} iif 7l§ o.S t> H^Sl i^WKr #3 ^2"§r 7}*jfe ^ $3.. 

Qtt 18. 

*fii*<H sa«H-H, 

*W Hfe 27fl °1#3 4|S f^S] el 3 (leak)* ^^l*>7l ^Sfl cl-i-7fl°m 7Hfe 
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19. 

5U°H, 

Av 7 i ±$ A H°fl Ab. ±z}7\ Si^r 3 it =t% sis.. 

20. 

^71 3]°ltH<ii4 £3 #3 ah ofl A oH «*H3* i7l^s. iWKr i7]& £3-8- sl^ ^ 

sis. 

3?* 21. 

^71 5i4 p*fm*§°] ^ sis. 

^^22. 

^ tfl A cM =?■%■ *d^fr tt*}^ ^ ^ siss^, 

^ $\*L-6: 7Hfe ^IJl. ^7} ^#£1^ ^3L-a4, 

4li7> 7l§ ^£ TlM^ ^Tfl E^^i^Sf, 

A J-7l ^ >IM:MJ jl4 B^^i^Bisi A oH <tf3:*d 4°H ^*U, 7^1:^7} #7i *W*H 

7lS #7l ^ ifltf ?H £3 TflojEfg X2f HiS^^fi}-, 

^i i *i^h ^7i g^-g- ^ Tflom^ ^ j=$*i^£i tins $ ^-g- #a m 

Sl 7$°}^ ^O.S ^^jl, ^12 3^°1 7]§ TSsflAl^S}, 

sHf-n 1 * sis. 

3^23. 

T 1 * tfl A cH ^ 3^"1 3^ T 1 * SlSS^i, 

3±^*H3 *lH A d4, 
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±+7} 7l§ £4-£ ^ ^Tfl 3:4 J=$*1^34, 

7 ]§ d34 A cM tfltf ?M 3^4 T 1 ** 33 7fl°lH^ 231 £4 S«^1^E14, 

*1 A J4 T 1 ** 33 £31 7flolH°11 3^U, ^12 7l§ 3^r4 ^ 

3fl434, 

tf7l 33 #31 £4 J=€*1^3 T^E^ Aj. 7l ^.g. TflolS.^ 314 H$*1^B] n 

o]^s\- ^7} 3^-44 3^r# 4°H 3#SU. 7flolE 7 >^ 7 l ^ge) 3^4 33 

^ 231 3.4 = 3*1^3* 

24. 

^i23 i a-i sa°H. 

Aj. 7 ] ^4 tIMS^ ^ Jl^ e^a^s} *|<H £44 33 XMH* 331 3.4 *W 

44 4^ *W4H 3#*H Sflfe 3| s. 

25. 

^i23*j-i si^h, 

A cM g** E^^S} Aj-OjS?} ^71 ^-g- E^^S} E^A-t^ AH^iL4 i^31 333°! flfe 

S*^* sis.. 

26. 
^434, 

fl£(»HE) ^-S-ofl 4^ 3^7} ^g-sjfe 3ME134, 

J%7\ £ ^433 *S34 £ A 1 i4» £t*Kr 44:1- 7}*H, 

3-7I 4ife A cM ^43°1 3335^1: "I, A 0 v 7l *M43°fl ^s}fe 3£» «d4*°lfe ^^4, 

°1 £4*3 £4*H -fH4fe 34 -fi-^4, 

A J"7l Ali^ £$*H, a o v 7 i a A] ^*>fe. 7>*lfc 

XA] 

27. 
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£ = 0] aA ] #*1. 

3 ¥$28. 

^26*<H Sl°H, 

A o V 7] -fM^TT *I)<H £4* T^Rr *h M^^l^Sj., $7} £*H ^W^f- 7}^ IA] #*1. 

^T 1 * 29. 
^28*<H sa«H-H . 

# 7 j ^xl*Lfe # 7 j ^ H^^liEl^ *fll #71 ^]<>) A>o]ofl ^ 2 S^iSl* 7H 

2fl29*<H 5ft 

-*7l AZ H^l^Ejfe ^71 tlM&l'SH ^5]fe Al±# #71 ^^7} *o>f-^ tiH JEf- #««3. 3^ # 7] o. 
Xl^ofl A] JL7} ^ HlSLf- #EflS. 5]^ SAl #*1. 

31. 

*1l29*<H 551°!^, 

# 7 j ^Jfi- ^ll #7,>7} #7l E^^E^ i|l ^7-H ^S]i, ^12 ^>7} #7l ^M^ol] ^ 3 

xl^El»7MH. 

^71 ^12 H^^l^ElSl *H ^7,}2} Aj-7] ^3 E^xl^Sl *f<H 4^ ^*RH 3^3 <H 5ft £<M #*1 . 

^¥$32. 

^I26*°fl 5ft °H, 

-JM^Mf ^71 n^fc S^l^o] £A] #*1. 

33. 

^l28*J"°fl sa°H. 

^71 T»-*Jffc # 7 , te^^S] »H 341, *fl<H ^^7> ^3 H^xl^EH- 7^1 5ft^ fiAl . 

34. 

*»2, ^13 s^iiEia 3* tjIbI su» sa^ £ A 1 
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35. 

W ^71 XI 1 H^7liElol KA] ^ 

3^*36. 

XI 35*41 sa«H-H. 

*7l XI 1 JS^^E^ S a] Afolofl X|4 EigUl^S. 7 Hfe SA] 

3^*37. 

21135*41 sa°H. 

^7) Xll E^Uj^S] »| 1 SAl i^}7} ^^U, XI 1 H^iE^ X|2 £*H Xl4 ]=«*1^# ?\A 

XI 26*41 5A°H, 

*?1 ^ -*7l -fM^fe 4^ S^li^JL ^3<H slfe s*l 

^* 39. 

xi 26*41 sa«H-H. 

*7l -fM^fc XH ^Hl*>fe ^£l E^^l^E]^, Aj-71 Z| XI <H Ji>,°} ^s^Elf- 7 >*| 

3R*40. 

XI 33*41 fl«>H 

*7l X|3 Xll 3*W Aj-7] S a1 ^7} ^SU, #7] Xl3 J=«*l^^ X|2 ^(S)^* 0 ! ^ 

^sl <H SI^SA] ^1. 
3^41. 
Xl34*41 sa«H^, 

Aj7l ^HBAlElofl Aj-7] X12 J=«*1^S] X1«H £*} 7 } Sl^ S*l **1 . 

3R*42. 
Xl37*41 Si«H>H. 

*7l ?Wb]°| E^^o] Aj 7l Xll H^^s] X|2 %4-5\o] oj.^ K x\ . 
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37*43. 

#7l &*] *V <*°1 *d^°l f-^oH, 5*V Aj. 7 ) A}»H X**Rr 7HJL 

^i. 

^i26#°fl sh-m, 

#7l ^0^4 £3 g4| Alojofl ^>7} Xlfe SA] #*1. 

37*45. 
^26*cH Si^H. 

#71 cflolBl^jq. ^ ^fl AHofl #?1 ^4*d°l Ajgjsp] ^ofl # 7 ] ^c]^ £7]#<L3. &7]& ^-g- & 

s^sM 5flfc a A l #*1. 

37*46. 

#71 cflolEi-a £ ^A}#S) 5LZ}^ -fW** 7Hfe 'Ml, 

#7l #71 ^4^1 -a^5lSl* ufl, #71 cflol^AH^ ^S]^ ^ Aj3llr 7tf*Kr ^tf^, 

°1 <rtf $ 3^ ««*H -?M*Hr +^-¥-4, 

#71 -fM£ A]X* £**H, #7l £Al i^ofl ^ 7*4* 7Hfe 

#*i. 

37*47. 

#71 fl£ ^ife *d°J°H, #?1 ^tt* 3*3. *Sft*H #71 tiMEjgel £<M #*1. 

37* 48. 

^I46*°fl sa«H-H. 

#71 ^17fe 4| <H ^«l*fe »| i H^*litH*h #71 *1H £*H ^€ ^^JH^t- 7}*lfe £*1 #*l. 

37* 49. 
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448*4 2l«H>H. 

Aj- 7 ] -fM^ *7l 4l H^l^^ 4l AV 7l *|o} A>o]ofl ^£ 42 7Hfe 3.*] 

449*4 Si°H. 

42 S^l^fe *7l 4°1^4 A o>7l ^tf*7> £4*^ 4 ^fills *K * 

x)44 a] JL7} * a] if- Aj-Efls. Slfe £A] ^1. 

3^*8- 51. 

449*4 sa°H, 

^tf^fe 41 ^Z>7> # 7 j 4l H 3*1^3 3 4l #7>4 ^*U, 42 ^7}7> *7l tf) o) £| Ajofl ^ ^ 4 3 E g 

*7l 42 = 3*1^33 44 £*W * 7 1 43 B^^li^s] 44 #x}^ ^4 A d4 3^34 ttfe S4 
^* 52. 
446*4 5fl°H, 

448*4 51°]*], 

AV 7 1 ^Jf-Jffe ^ J=^4^°} 4o] #44, 44 #44 3^rS ^13 M«4^» 4*U SAl 

^* 54. 
449*4 St°H, 

^7l ^*Jffe ^71 41 J=«4^eH 44 £44, 44 £44 *3 H#4^» 4*U sio.ni, A>7i 4i S 
42, 43 H^l^S. ^ 43 f§*\JL 5lfe £4 #4. 

55. 

448*4 $144, 

*7l ^^-fe *7l 41 J=«4^°l £4 #4. 

^* 56. 
455*4 sa*H-H. 
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#7l 41 B^l^^ #71 S A] £7} A}o]°fl 44 H^xl^BH- 7Hfe SAl #*1. 

57. 

*l55#i SMI, 

feXAl #*1. 
St 1 * 58. 

#71 « #71 ^Xl^fe 4^ e^i^S. T^SW Sife SAl #*1. 

59. 

Xl46#°fl 5a«H-H, 

#71 *H ^«l*Hr 4^21 E^flxl^SK #71 4 *W tf*H 4^ ^l^^l^* 7M 

fcIL*l #*1. 

60. 

#71 ^13 S^l^S} #71 SAl #^7> 3^U, #7l ^13 J=$*l^e1°l ^2 ^'SHM 

<H Sife X*l 
*l54^°fl SU«H>H . 

#71 ^ 3Sfl A] t| oil #71 X| 2 J= 3*1^3 3 #7} 7 f 5!ifc ■ 

^^&62. 

Xl57#°fl sa«H-H. 

#71 ?^A]El°l E}^ol # 7 ] J=*B*l>iE]3 »l2 #7-Hl ^^£]<H 5dfe #*1 . 

3^ 63. 

xi46*<H sa«H^. 

#71 fiAl i*Hr *V SO] ^oloj, £ ^ #7] 4°H -fM-i-fr if^fe 7W2 SZfe 

x*l #*1. 
64. 
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#7] ^ 4°H 33 ±z\7\ *^sh sit S A 1 

65. 

av 7 ) nHEUd4 ±3 sfl Avon ^71 *H3# i7iao.a -a^Kr 3i7ia ^-8- i*} 7 > safe 

66. 

^4d* *>fl|s. ^Wl-fc ^M-id 

51 £ 4# ^* ^Hfe a*# ^Ms ^Me^ *^*Hr st^fe ^°l^ A d 

4 3 4 ^oiEj^s; hspm *fl*i£H 5ife **M. £ 0 > ^ 

# sf-^fe 4*r3 ^wi^ sai 

^1-°] aih ^si 3* *d°j- ^ts $«-*h fr*i*H=- s«**h 

-fMS «H*«1 2^ zflt* 7}*lfe ^¥ *L## ±^>S. ISTl *}±= 5L«-*Vfe 

67. 

-§-^* iMji iA] 
37*68. 

^71 ££^fe ^71 Tflol^ ^ J:4 e Si £. 5Sfl°]4 ^is ^SJ« ^ *M 

iflAl-g- ^ 7lM£$ ^ H^l^fe *]JL ^3 «H £*£U, ^71 

^3 *d?il X4 °1 H^d^f 7il°lB» iit 7l§iLJL *d°J- ^ 



- 30 - 



•^71) ^ ^-2001 -0085788 



a a] #*i. 

>Hl66*<H Si<>H. 

AV 7 1 AV 7 ] TflolH^ £7}] £4 E$*1^14 J=?flS4 A cM ufl °] &| AH Aj-°H Aj-o^ =^-§- aS 

^7] ^-71 as 7flo)H^ £t4| e^^s} H2fl°J4 4°H ^£ ^3*l-§- aS 

aS £4 B$*l^* It^ Slfe 

70. 

AV 7] -^_g- TflolS^ *}t41 £4 H^l^E^ 7fl°lH4 iflAl* aS *J31 £4 H^l^Sl 

fe cf=. ^Ajofl a^4°l sife a^l =8*1. 

^71 iflAl-fr aS TflojE^ £t4] 3l4 JW^fe 3^4 ^ !lt£ n £*5U. ^71 

*«-8- aS 7fl°lJ=^ £31 £4 B€*1^14 H&RS4 ^7l^^S. $4f*H 5>fe £<>}- 5fl 

AJ71 =33 £31 £4 JL^l^fe 31H* ^71 -§-^°fl -fr^m *>^^, ^71 ^ft* aS 

7fl°lE*§ ^741 £4 S^l^E^ 31°lJ= ^ 34?$ -§-*£-§• £3*^. 

^■71 aS TflolE^ £t4] £2} Efl^Ejfc alAl^ O.S. £jo} A Q V 7l Tflo]^ ^741 £4 J=$£i 

El7> hih^s sm *h *}#4fe a A] 

72. 

^?1 aS £31 £4 J=«£^ *J Aj-7, 7fl0]E^ £741 £4 E^liE]7} UlJEf-O-S 

S lS5fl 0 d 71 ?> ^fl4 ±3 *e|| Aj-71 ifl*l-g- aS 3MS^ £31 £4 SLf-A^U, ^A>£ £ 

a^71 as tH^Ie^ £t41 3:4 H«Ai^El7} a^4fe ^4 3^ 4^44 s.^£ o. £ ^ajhIoi 

safe sai 
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74. 

3^1 4-^ £*] 3*1. 
*ll67*cH SH-H. 

Aj-7] ^^.fe TflolB, = ii * *fl^-§: 33 *1°1B^ 3*1 £4 StlS."!. 

Aj. 7 j ^-§- TflolE^ ^ i4 E^^fe ^1 -frSM 3^ *l°m°fl ^°>*°1^ 

3-ff ^Wfe 34T« *fl^* A <M £X}SL * STfl Sfe SAl #*i. 

76. 

3175*^ Si^^. 

AJ. 7 ] ;g<g T^E^ ^ 514 H^l^S} 7ll°lHSl- ^71 ^f~g- 33 7H°lJ=<f £4 E^^o} ^ o] 

* 7 \q$ *]^sH 3^1^ SIS* A Ji 3^1 3^ eflt^?* 3^3 3^ Hlafl #*13.S]5L* 

3?* 77. 

^i75*j-°n sa^-H. 

21 eiH 5!l^. A o v 7l 33 *l°m*t 3*1 £4 B$3^i4 3*1 3°*M: 7Hfe E.*] 

3^78. 

^177*^ 

^71 33 *Hl=*8 3*1 m B^l^S} ^«3^Ei AfolS7> AJ-71 ^-§~g- *HH*§ 3*1 s4 J=$3 

rd^S} E<33^ Afol^^C} 3*1 Slfe iA] 

3^*79. 

*n 77*J-°fl sh-m, 

^ ^-g- aja? TflolE^ 3^1 H^W^fe 3- *l°m°fl ?H13 3tt °J *1 3 

°j-4°i 4^- ^ 3^-» #7l i*£ ss*l ^fe x-M 
80. 

^ 77*J°fl 5a°H, 

AJ-7] ^-g- ajg TflolJE^ 3*1 s4 J=#*li3fe 33°^ Jg-^Hr s.x\ #*1. 
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«81. 

78*41 Sfl«H-H. 

3^*82. 
*H67*<H 5ti°H. 

Aj-7] ^J*. fe A] J: * TflolH^ j:4 e^i^i- #7l 

3H A i 'fl^* *«fl i** A o V 7l £7-}SL JL=7{| iAl ^1. 

$7*83. 
84. 

*ii83*<H sh a i, 

av 7 i ^ west) *hg.* 7Hfe 2^7,}^ t# ±*>°i ?i ^<y-^ *m*h *d^» £ A 1 
**l. 

St 1 * 85. 

*fl83*°fl Stl^H. 

AV 7 1 ^ Aj- 7l 7lHJ=L*§ Xj741 £4 A o V 7l *H ofl Ajoj-g ^ H -g- ajo* 7^1 

J=L^ ^741 S4 J=$*1^5L °1^-<H*U, 

A cM ^flcH-g- TlMH^ ^ 514 H^li^fe A <M £* 417.} Bl^* A] ofl A^ ££-g- aj 

HAl 

St 1 * 86. 
*fl83*°ll aH a 1, 

4 o] ^£ «W A H ^ *d^» *>1&*H A o>7l tf* tfEfl£ ^fe Al^V4, ^ AH 

- - * 3 Tfl A^7l i^f Aj-Hfl^ Bl^;* ^|«H^ 2^ 7>^*>7fl £ 

Al ^1. 
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3^87. 

382*cH Xl*H-H. 

A> 7 ] $7] 33 *HJ=*g 3*1 £4 H$3£3» **| 33 3" 3 £33 *3rr ^ 3^3 3it 3 

333-33 33 33 >1MJMJ 3*1 514 H$3£33 ££» 7l^S * Hefl33 ^flf- JL^ 

S^fe JE^ ^3* 7>*lfe 1A| 

3^3" 88. 
*166*<H 5tl<H-H. 

^J=L Aj- 7l ^ AJ-7] ^JjLir 4^21 TflomS 3*1 £4 H$3£3* ^33 3^f ^33 

JL, 

^ a ^ 2 7fl °133 33 *l°m*§ 3*1 x4 H$3£3fe 3^t 33 3a» 3*fl*M 3*ti 3-l-*H£ 

^a* 33 fe a a] 

3^3 89. 
^l66*J-ofl 5U33, 

<y- ^ ofl 43 HsH<y4 £^ 3°1# * 3fe 3^# 33 ^ £3-3. i^Tfl *fc3L, 

37l 33 £3fe ofliH ^ *l£SL» 7Hfe 233 1 §°13, *l£^3 Hefl3°l! flfe S3 33. 

3^3 90. 

3l66*<H 5U«H-H. 

a o v 7 ] n°}^, ^3 3 ££» ^«13 33 *HS^ 3*1 £4 s«3^3* £333, *MJ=°1I 7^*1 3 

3 sHI^ 43 s^34 ±± 33* f-3-fe t 1 * 3-fr* 33 33 £33 ±3*1 3^, 

av 7 i ^ o fli -= « ?fi£H» 7}3fe 233H °1 3, °fli^3 ££°fl ^33 safe S3 33. 

3^3 91. 

3663°ll 

371 3*11 *3 3 33 33 ^3*H 33 =f-**<* ^3-fe 23 ^3* £33 3 3£ 

o] 35L3 iei|^ 3^ sai 

3^ 92. 

36633 333, 

33 tfl°1334 £3 33 3°H 3a. £33 3^33 Sftfe S3 33. 
3^3 93. 
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3^94. 
95. 

av 7 i ^ft^fe A J4 H^l^Blsl 7ll°lB°l] 3#sU, 5* A <M *d°J- ^H* **l*Hr ^mz- Si-^, 

tf 7 j ^ #71 -g-^ofl g^g *7} °1*<H*H. A o V 7l -g-^ofl ^71 33 ?lMi=3 ^741 £4 H 

96. 

>Hl93*<H floW, 

#7l ^^fe 7fl°lH, = efl°d « iil 7>*lfc 33 7flolHt§ £4 S^liEl* 

^71 £^f-& ^71 «^ B^liEjs; TflolEo^ *^5U, #71 Sfl^ **l*Hr ^WuL 

2^ ^71 £^f°fl £1*11 £££ #71 A d <^ ^ifl-ft- ^71 -g-^ofl ^1^ OH ^71 -g-^51 4£ *d3» 2 ^ 

^. ^1 33 3*1 £4 BS^l^Bisi 7fl°iH°fl 7}^°) t ^H* *H> V 2^*Kr S*l ^l. 

3^*97. 

*l66*°H 5H°H. 

#7l ^ 4i4fe -fr7l "a^S-S-f-nim^^ (electroluminescence) £4# 4 34 

^I75*i 5A<H4, 

# 7 j ^Jg-g- ^ T^E^ ^741 Jl4 B-®*}^^ P^fl^^°d 3.*] 

^¥*99. 
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32a°« 4^ 4^f sfl 1 !* 7>44 a]± 44* *}afl3. tflolEj^ofl 4444 £444 

4^33-4, 

A 444 3 4 *ihe143 jji^ofl «iMsH ^ah_ ^ «£o> <g-#*yfe 44 4* 3 44 ^4 

# £44fe 443 ^«14 £4 4*134, 

^•71 S^fe 

±i7 ^ 7 ]§ g^ofl tHS^ #7fl Jl4 B«*l^£|4, 

AV 7 1 ajg Tfl^lHS Jl4 H^l^S} B55fl°I4 #4 ^l<>l^-id 4°H 34SU, 7lM=7} ^A}^ 

^g^tf-g- 44 7ti°lj=*§ 4^ S-4 S^l^^. 

71 § 434 44 4:4 ?M 344 4*4 4<?! ^°]^^ 3*1 m H«4^44, 

3 4f^3 343^, ^12 44°1 7l§ 344. 

^■71 43 7fl°lS.^ 3*1 £4 B.^4^13 7flolB4 HZfl°] 4°fl 343^, 7fl°lH7} ^ 7 ] ^A}A}ofl 

^3*14 4<3 TlM^M! 3*1 314 H€4^4» £44fe 

£4 3*1. 
44*J- 100. 

4444 4^3 4«i4fe 444 44 3^3, 

fl£ ^iL^ 4€ 3* ^4 44 fe -JU 44* 4^3. cflolEl^ofl tf^fe 3444 £444 $*>\m& 

4*33-4, 

4 444 « 4 ^l°lt^4 «1M3<H Sftfe S*H. 44 443 ^4 44 4444 44^ 44 £4 
» £44fe 443 434 S4 4434, 

44 4ife 

ii7> 7l§ 33°fl 344 444 44 Tfl^lM^ ^141 3:4 H$4^34, 

44 34 t1Me$ sl4 ^$4^33 ^44 44 31434 4°H 343^, *14l=4 44 ^44°fl 
^44 444 ^"S ^1°1H^ ^d^l S_4 B«^l^^4, 

7l§ ?i34 471 44 ±4 4°fl ^44 4^-§- 4<S ^ s.4 ^^4^44, 

^^ ol ^ 7l =f.^ ^ ^\o}^ ^ s4 h^^i^^ ^oi^ofl *]^5U, ^12 ^d4°l 71$ 43i ^44 ^ 

3fl^lBl4, 

471 ^44 44 TlME^ ^t41 £4 S«4^4 ^1^, 4?1 4^4 44 Tflom^ 44 Jl4 B«^liEl3 >n 
=>1H4 471 ?We1°1 ^1 4443 4-11 34sU. t!!°1H4 471 ^44°fl ^44 ifl*l-8- ^0^^ 
4^ Jl4 H«4^» £44fe 
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101. 

z|z| 41- ^AV^ofl X A 1 3*1. 

102. 

^lioo*J-°fl 5ft°W, 
3*1. 

103. 

€ 1^°J 7]Q vflS] A]4 ^ofl Aj-71 ifl*!^- :go| TflolE^ ^ £4 £*Al?lJL, ^A}Aj £ 

104. 

»V 0 }f°] Ajx *l^o} ^ ^oj S£SH -?M*H=- ££-¥-4. 

-JM€ £tt efl^^l 41- efl^* 7}^fe *d^-» t3 *iM *Kr S**>^ 3j-± sis. 

105. 

TIMS, ii, Seflo] * Jfi^ft TlM^S ^ £4 e gx^E^, ^71 TflolEofl 

^ SIS.. 

3?* 106. 
*Hl05*cH 

Aj. 7 j ««J^ ^£ £A 514 = 3*1^33 TIME. 4°W £3 7fl°l 
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**-8- £3 7flo)E$ ^Tfl IS} M^l^Sl ^°]4 Tfl^l^* ^7l^^S. 7l§^S. *}*r ^ ^ 

7fl°lEofl ^^?H 

#7l £3 *M^I 3*1 I=«*l^te Sltt Sflf^r #7l -S-lH «fl A oM 33 

tH°12=*§ ^Tfl £4=€*1^33 ^-£#71 £*g* JEL^^sL-?^ £3*Kr S}-± JJ3.. 

^RU" 107. 

^ll04*<H Sl°H. 

# 7 ) #7l TflolH^ ^ i.4 E^^Sl #7l ^o]^-*} A>o)ofl #ojig >^_g_ ^£ 

TflolB^ ^Tfl £4 Xtf*H, 

# 7 ) g£J^ #7l £$-g- 3<S 3?fl H€^liEl2l ^3*14 TflolB 4^ i^-g- >!1 <>1 

#7fl £4 H^^l^El* Slfe *± 33.. 

108. 

*Hl07*<H A^H, 

t c}= ^4^1 ofl Sl^ s}£ 

3^ 109. 
^1108*J-°H 5a°H. 

#7l 33 >H«1^ 3*1 Jl4 #£ 3^4 ^ 3°J- Sfl^S ^ JE^sH, #7l 

33 ^)S1 3*1 £4 H«*1^H3 H5fl°J4 TflolH* ^7l^^S 3^*H iif 7l§AiL 5>fe 2fl 

•a* TiioiEoii *-fl*»n m, 

#7i 33 Tfloisu ^ n4 H^^iEi^ 3°j- sfl'i* w -§-^°fl **itt ^fl *>^SH. ss* 33 

TflojE^ ^ E^xli^ol 7flo)E ^ ol^Jofl 3^#7l -g-^-fr HS^^S.^ ^Sl^JL, 

#7l 33 TflolE^ *^ E^xl^El^ Ml-a^ O.S 51 <H #7l ^^-g- 7ll°lH^ #7fl Jl4 

Bl7> Ml£*o.S SI 71 *>^Slfe 3l-4i SIS. 

3^ no. 

^109*J-i Xi^^i, 

#71 ifljq-fr 7^°1B^ ^7(1 £4 S€*liBl ^ ^71 ^^-g- TflolH^ 5"4 ^^^1^7} 

3 1^^°J 7RV vflSl i>§ AR> ^ofl #71 TflolE^ J:4 E^^^BH- S^A^U, ^43 ^ 

ill. 
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#7] iflAl-g- £31 £4 B€*l^lH4 $4*£|fc Ajjo^ 3^^ z^-aJ) D >4 ^3 o.s ^^£]<H 

5U^4^3S. 

112. 

*fil07*<H Sti*H-H. 

#7] £ 3 7fl°lJ=*§ 3*1 £4 B^^l^BlSl 51^4 A <M ^r^-§- £3 7fl°lH*S £4 H^^liEl^ £ 

*d1M 4^ *± 3s. 
113. 

* 105*41 5ti°W. 

av 7 ] TflolE, ±i 5 t 1 ** =S3 *d31 5L4 J=#4^3» sl^, 

3^ ^1* 4*1 ^ ^ g^-i ^^-i: ^71 tf* £4S *S.7fl S>4i SIS.. 
114. 

^113^ 5H°H, 

e 7 y 33 *^sH n]s^ ^j^Ji, -ai *d*s] 3* ^4^ 3^4 3^ ^H°l «H 43ls s}5L^ 
*>fe 4£ sis. 

115. 

*11ii3*<H sa°w. 

^ ^aj^o] 5^ ^ 7t\°}E.^ *AX) i4 = 3*1^34 °m zA<$Sr 7Hfe 4£ s)s. 

37*8- 116. 
*fiii5*<H sa<H-H. 

#71 Sfrfr Til o] SI 3*1 314 S^l^fil 4°lS4 #71 ^-§- ^ TlM^S 3*1 £4 B«*l 

e aHSJ±4 37H ^33<>1 Slfe S>£ SIS.. 

117. 

^1115^ 5£°H, 

Aj- 7l zf.^ TflolE^ ^ Jr^ E^li^H iS }. (g^oJH f^l, n TflolBi 4*f]^ 5^4 °J *1 3 

#44 4°H 4^- t 1 * # 7 1 s>± sis. 



sgn 1 * 118. 
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AV 7 ] ^Jg-g. ^ tIMHS 3*1 £3 B^l^fe 51M3 ^ SIS.. 

3^ 119. 
^1116*^ Si«H^, 

A> 7 ] ^.g. go* 7^1^ ^Tfl Efcjq^fc =g°H3 fr^fe $±. SjS. 

120. 

*i)l21*Hl XH3, 

AV 7 ] ^f-^fe 3?1 ^$^-^21 aH°H3 33 33 *HB1j 3*1 £3 £$3^3* 3-grt3°-S ^-§-3^ 

sum. 

AJ-7] ^JjLfe A]JL £5L3 * 3?1 l&frfr 33 *MH^ 3*1 514 H^3^3# 33 ^tf^S^f 3 

^*-§-°-S 3^, -8-33 33 efl'i* 33 33 3°1B1) 3*1 £3 H sS*li33 3$ 3 

^* **A ^ 3** 33 4:45. JLSTfl 3fe sis. 

3?* 121. 

3i2o3°il 333, 

^. 7 ] ^Jffe ^ A] Ol^ofl A o V 7 l £g TflolE^ ^741 Jl3 H$3^3» * «fl 33 £3 ±#3. JlS^ 

3^-* *}fc*Hr *H 33 *r ^ sis. 

3^ 122. 

121*41 sa«H>H. 

3?i *h 3* 33 233H 3-3 i32l 33 3 33£ *fl°l*M 3^# 33*Rr 3s. 
3^*1 123. 
3l2l3°fl 5fl°H. 

^71 *H 33 ^ ^ ^ ^3^33 33 ^3 A ^°H 3°J3 *13-8- 33 31°1 

3*1 £3 J=€3^3S 3^33^, 

33 *6\+ ^ 3°im*i 3*1 £3 M«3i^ 3-3 £3 £33 «1^* 3°fl 33)s 33 33 3 
3 *HB^ 33 14 B$3i33 371 -£3 £3* £3*U. 33 33 4:33 t 1 * 3°flfe 33)s 3*3^ 
Jisis. 

3^3 124. 

*li2itf«1 333, 
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Av 7] w Hl^-S- A l °fl 4£44 #4 Ml** W3. ^ *144. A H 3 

^-1- * 3 A 44 W W £4* ^te 4 #3 *W44 4 fl5=* 3^ 4*4*1 4* 4 

^4 125. 
^I204°fl 5!l<H4, 

^Jffc ^"71 ^3 TfM^ 3*1 ^34^3* tf4 £45- * Sfe ^ 34^1 34 3 

t* °J3447l $7] 34 ?1M = $ ^ s.4 =€4^33 iit 7i^^s. 4 E.aflo]si 3$1# 23 

44^ 33 23 W* 44 4± SIS.. 
3?* 126. 

AV 7] Aj-71 ^ AJ-71 ^^fe *14 THojE^ ^ £ 3j. E^*^* £^ SIS.* ^34 

44 £fe 2711 443 34 ?!MH$ 3*1 S.4 ^$4^3* ^ SIS. ^4 2la* ^144 $q £1*7114 = 

7H^ 4£ sis. 

3^4 127. 
104*841 5a°H, 

44 H5fl°14 ^ 44# *4fc n 1 * 34* 44 ** £4s 5.2 7fl 42, 
44 *# £4* i^H * ?H£f 7Hfe 244*844, ?11±H7} s.sfl'jH 3444 Site 4£ sis.. 
344 128. 

*iiio44°fi sa«H4, 

a o v 7 ] ^*Jf* 7fl°]E, H314 $ £i# ^altb 34 *14^ 3*1 514 H$4^e1» £444, *14S°H 7}^ £ 
<J sH'Si 44 ^44 ii am* 44te 34* 44 £4s *iL^l 42, 

44 *# ±4te °D^h ^ ?fliHir 44te 244*844, «1I^H7> iii 3444 Site 4£ $2.. 
344 129. 

*hio4*<h sa°i^, 

^71 ^^ofl 4*11 444. 34 sfl'i* 4* i3*M ^7) ^3 i442 5.4, 4 44. 

si fl^si ^efl'i* 4te 4^ sis.. 

3^*J" 130. 

^li04^°H il°l^, 
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131. 

*fll04*°fl SH-M, 

#7] ±>i £3 4°H A o V 7l 1^13* *l3*Hr ^71 ^ -g- ±^7> %4?S)o] 5}5L. 

132. 

all 129*41 Sl°H. 

silt* *> u o v £3*Vfe SMi $3.. 
133. 

afll29*°fl A^H, 

A o V 7 ] ^^fe # 7 j «Vt^ E^^o] TflolEofl ^^5]jL, 3L^ ^.g. #7.}^ ^)t\jL jH^, 

134. 

>ni29*°fl sa<H>H. 

^o V 7l A o V 7l = 3*1^33 3^51, E$ 4>7l efl'g* ^l*>fe T^lSj-jI 

sis."*. 

135. 

*lli04*<H 5tl°H. 
136. 
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^l^>7l 4«H C^TflolB ?£i 7Hfe ^ ±421 

^^*J" 156. 



- 46 - 



^-7m*\ ^-2001 -0085788 



tf* * fl^S.* 7 >^ 23*HJ°H. flfc ±^S1 ^ 

157. 

* 142*41 5ft«H-H. 

^ 7fl0l£ =Zflol ^ ^ 3*1 £4 H€3^» 4-§"*H ?H °1 B 

^71 tf* i7}^ * 7H^ 2£4S°M. ofl^ 7 > iiofl flfc ^ ^ 

158. 

*f| 142^1 

^71 m 3<£ 4«o> i=8*H ^7] ^ fcAjS. ^7lfe 2^ Sl^. 4 

159. 

^Il58*°fl SH-M. 

AV7] =^°J 3 7Hfe 4<S 3*1 £4 J=*ffl4^» A>^J1, 
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